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FOREWORD

To believe or not to believe? That is the primary focus of the climate change controversy.
Global climate change in recent decades has become a topic of much discussion. Starting with
Al Gore’s movie, images of polar bears adrift on broken glaciers have flooded the media and
created popular concern. Regardless of the cause of global climate change, it can be agreed that
the topic is becoming more widely debated. The subject is controversial due to the lack of
agreement on the source of our rapidly changing environment and how much is caused by human
activity.
As climate change has become a more threatening issue, the international community, as
well as individual cities, have begun to implement strategies of both adaptation and mitigation.
This journal will outline the popular controversies in the field of climate science as well as
explain the steps being taken by the global community.
Section 1, reviewed by Lindsay Noone and Anakaren Mercado, outlines the genesis of
climate change by giving a historical overview and providing information about some of the
major contributors such as power and transportation.
Section 2, reviewed by Sol Jobrack and Kyle Palermo, discusses the popularization of the
topic by Al Gore’s movie, which brought about public awareness of the controversy over climate
change.
Section 3, reviewed by Diana Perez, Amanda Marshall, and Matthew Quevedo, explains
that climate change has become a more threatening issue. The United Nations has attempted to
lead the world into a cleaner, safer future. It has held conferences and established protocols that
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have received significant international support. Several countries including China, the
Netherlands and Brazil have turned to alternative energy sources.
Section 4, reviewed by Marlon Scott and Alyssa Garcia, discusses some of the strategies
and renewable energy sources such reforestation, wind power and solar power.
Section 5, reviewed by Zion Ramon, delves into the climate change reactions taking
place closer to home by outlining landmark legislation in California and its relationship to
national efforts.
Section 6, reviewed by Melvin Marcia and Tatiana McBraun, discusses the human and
material costs of climate change that are prompting mitigation efforts involving public health,
urban planning and the effects of natural disasters.
Section 7, reviewed by Rachana Panchal and Kristi Blanchard, presents the unique
climate adaptation strategies of New York City and San Jose, two large U.S. cities leading the
way with “green vision” initiatives and preparing for the economic and environmental challenges
of climate change.
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The Little Ice Age of Europe
By
Rebecca Ferrito
Introduction
In order to form an educated opinion on climate change, one must have an
understanding of the climate patterns that the Earth has experienced in the past. This
knowledge of possible extreme temperature variations will provide context for other data
that reflects average temperatures in recent times. Educating oneself on the Little Ice Age
of Europe gives one the facts necessary to form an opinion on the legitimacy of the global
warming theory, because the event serves as an example of a natural cooling of the Earth.
What happened during the Little Ice Age of Europe, what are some theories about how
and why it occurred, and what were some effects on daily life that followed?
Background
The Little Ice Age of Europe can be broken up into two stages. The first stage
started in about 1150 and lasted until 1460. The second, and more severe, stage started in
about 1560 and lasted until 1850. (Mandla, 2009) The reason the name Little Ice Age of
Europe stuck was because the temperatures were so low for months at a time that people
felt as though they were living in an ice age. Of course the temperatures seen in the Little
Ice Age were not as severe as those documented in ice ages of the past, but they were still
able to take their toll on Europeans at the time. In fact, the second stage of the Little Ice
Age was two times more severe than the first stage. (The Little Ice Age, Ca. 1300-1870)
Some years in the second stage of the Little Ice Age were so unbearable that nicknames
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like “the year without a summer” were thrown around as descriptions. (Mandla, 2009)
Europeans during The Little Ice Age had never experienced such extreme weather
conditions. They were used to low, even freezing temperatures in the winter, but to
endure the bitter cold all throughout the year with no relief was extremely difficult. Snow
blanketed the ground almost all year round. This event took place during a time when
there was no electricity; warmth was found in fires and huddles. (Clark, 2010) The Little
Ice Age of Europe had such a big influence that many believe it played a role in many of
the following European events: great famine, Black Death, witch hunts, Thirty Years
War, French Revolution, and the writing of Frankenstein. It can be hard to believe that a
simple weather change could lead to all of those significant events, but one must keep in
mind that this was no ordinary weather change. This was the most significant variance in
temperature that had been seen in recent history. (Cohen, 2012)
There are many explanations given by scientists about why an event such as this
would occur, but the two that most scientists seem to agree on are solar variations and
volcanic eruptions. These two explanations address long term and short term causes for
the Little Ice Age of Europe, with solar variations being postulated as a long term cause,
and volcanic eruptions as a short term cause. During this time period, these two events
lined up in just the right way to create disaster for those inhabitants of Europe. (Shindell
2007, p. 750-756)
The term solar variation refers to the storm and energy cycles that the sun goes
through. The sun has many different cycles that are at various stages at any given time.
For example, scientists have discovered an, “11-year sunspot cycle.” (Mörner 2010, p.
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282-293) Along with sunspots, solar variation includes solar flares which send a massive
amount of energy into the Earth’s atmosphere. This energy fuels Earth’s weather systems
and has an effect on the jet and gulf streams. These connections are not fully understood
yet, but scientists do have research that suggests a connection. This research shows that
when there is low solar variation, the jet stream kinks itself in a way that blocks warm
winds from the West, and only allows Arctic winds to flow over a certain area. One of
the places where the jet stream is most likely to kink is directly over Europe. This makes
Europe especially susceptible to variations in solar activity. (Clark, 2010)
The short-term cause of the Little Ice Age of Europe was volcanic activity. When
a volcano erupts, it spews out ash, rocks, dirt, and other debris along with chemicals. All
of these things can have an impact on the environment as well as on the weather. The
particles, if abundant enough, can block the sun for days, if not months. (Shindell, 2007)
This means that even if there is enough solar activity to support a warm summer, people
on Earth may not be able to enjoy the warm temperatures due to the volcano blast
particles that block the sun’s rays. (Wilkins, 2012)
The force and frequency in which these volcanoes erupted created a situation
where very little sunlight could penetrate the clouds of debris and warm the Earth.
Wilkins (2012) stated, “Around 1300, there was a fifty-year period in which the four
volcanoes went off, shooting up enough ash and aerosol particles into the atmosphere to
blot out sunlight and make summers cooler.” Four volcanoes may not seem like enough
to do any real damage, in contrast the volcano that once formed Mt. Toba exploded about
73,500 years ago and wiped out much of the diversity that had grown on Earth for years
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before that. Scientists describe that one event as an “evolutionary bottleneck.” (Blij,
2005) If one explosion was able to destroy what evolution had taken many thousands of
years to create, imagine what four explosions of that size, or bigger could do to the fragile
life on Earth.

Analysis
The most immediate societal effect of the Little Ice Age was the famine that
swept the entire continent. This, of course, came from the damaged harvests caused by
shortening growing seasons, and the diminished food supply that resulted. Hunger took
the lives of the young children, the elderly, and the disadvantaged first. They just did not
have the means to survive without food, and there was not enough food for everyone.
(Mandla, 2009) During what Historians call the Great Famine which took place from
1315 to the early 1320s, the widespread hunger was so severe that many Europeans
actually attempted cannibalism. (Cohen, 2012) During that time, historians also say that
Europe had the worst grain harvest in all of the Middle Ages. It is estimated that the
Great Famine killed at least ten percent of Europe’s population. (Kim, 2007) It is not
known whether the Europeans succeeded in cannibalism or not, but that act of
desperation puts this event in perspective for those of us who have not experienced
extreme climate change. (Cohen, 2012)
If famine did not kill somebody, then it was likely that disease would. Everyone
on every continent has natural immunities built up against certain diseases that plague the
area where they live. This was true of Europe in this time as well. When the Little Ice
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Age drastically changed the climate, it created a perfect place for diseases and parasites
that live in low temperatures to thrive. This was absolutely devastating to the Europeans
because they had no opportunity to build up immunity to these foreign disease invaders.
Some of the diseases that were new to Europe included St. Anthony’s Fire, influenza, and
malaria. (Mandla, 2009) Unfortunately for the Europeans, it takes thousands of years for
evolution to give humans the tools to combat these kinds of diseases.
Social unrest was also a prominent effect of the Little Ice Age of Europe. People
were cold, hungry, and unhappy, and they took out that frustration on each other as well
as their leaders. During that time period, many people believed in magic and witches.
They also believed that witches had the power to change the weather, so in an attempt to
bring the warm weather back, Europeans went on witch-hunts. Another aspect of this was
the fungus that was affecting the small amount of bread that the Europeans did have. The
wet climate was perfect for this fungus that brought on hallucinations and other
psychological symptoms. This was called the outbreak of St. Anthony’s Fire and it also
fueled the hunt for witches and dark magic. (Mandla, 2009) To make matters worse,
in1484 the Pope publicly blamed the cold temperatures on the witches in Europe. This
started one of the most bloody witch hunts in history. (Cohen, 2012)
The anger did not stop there. People began to take to the streets and riot against
their leaders. They needed someone to blame for their misfortunes and their inability to
feed their families. Riots were so common that kings were held up inside castles so that
they would be protected from mobs of hungry people. It was so bad that King James the
First of Scotland was killed by his own people. After that, it was decided that nowhere
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farther north than Edinburgh was safe, therefore Edinburgh would be the new capital.
(Mandla, 2009) Some Historians also make connections between the angry and hungry
peasants of the French Revolution with the Little Ice Age of Europe. The storming of the
Bastille in particular is where one can see the desperation of famished peasants who had
no hope. (Cohen, 2012)
Although there were no cameras during the time of the Little Ice Age of Europe, it
has still been documented quite beautifully through art. There are a large number of
paintings that include the snow and ice that Europeans saw during that time. (Mandla,
2009) One example is “Fun on the Ice”, by the Dutch painter Hendrick Averkamp. This
oil piece was painted in the 17th century, and it depicts people on ice skates playing what
looks like hockey and other games on the ice. What is interesting about this piece is the
fact that they are playing games and skating on the Dutch canals. Averkamp also painted
other winter scenes that included snow and ice that were quite beautiful. (Movassat,
2012)
Art was able to capture The Little Ice Age with both a positive tone as well as
negative tones. The Great Fire in London in 1666 was directly caused by the low
temperatures in Europe at the time. The cold forced everyone to stay indoors, and those
that could not afford a house had to build their shelters to the best of their ability.
Unfortunately, in their efforts to stay warm by building their shelters close together and
having constant fires, they started a massive fire that destroyed much of London. Many
artists felt compelled to show and document this event through their art pieces. Lieve
Verschuier, Edward Mathew Ward, and Jan Griffier the elder are a few of the painters
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who decided to paint the disaster. The fires were devastating because almost all of the
buildings were built of wood. The fire spread quickly and was difficult to stop.
Verschuier shows the size of the fire with his piece. He painted with bright red and
orange across the entire top portion of his canvas. (Movassat, 2012) The Little Ice Age of
Europe did lend itself quite well to the skill of the artists at the time. This artistic legacy
allows scholars to compare conditions of glaciers and mountain valleys against current
conditions to understand the extent and severity of this climate change event.
Budgetary Costs/Benefits
The Little Ice Age of Europe had an impact in nearly every aspect of European
life. Most modern people do not find a change in the weather to have very much of an
impact on their daily lives, but the Little Ice Age of Europe was an event that shook
Europe to the core and really changed their way of life. The change of climate had
positive and negative impacts on agriculture, environment, and economics.
The most immediate effect that Europeans felt was the impact that the unusually
low temperatures had on agriculture. Crops were not given a sufficient amount of time to
grow and much of the crop died. At one point, the crop growing time was cut by two
months. The harvests that did survive the bitter cold were often not large enough to even
feed half of the population. Some forget that livestock was also an extremely important
component of agriculture at the time. Unfortunately, human lives had priority over farm
animals and many farmers had no choice but to slaughter the cows. The farmer could eat
for one more night and the cow was put out of its misery. (Mandla, 2009) However, the
long-term capability to produce dairy products and meat was diminished.
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The agricultural effects of the Little Ice Age of Europe were not all bad.
Europeans were forced to be creative in order to adapt to the severely low temperatures.
Some historians refer to this as the second agricultural revolution. Farmers began to
experiment with the kinds of crops they grew in colder conditions. For example, the
potato became very popular because of its ability to withstand the cold. (Cohen, 2012)
Other changes were made to the fields that farmers usually left alone between harvests. In
order to utilize every piece of land, farmers began planting certain crops that replenished
the soil and that cows could graze on. These crops were rich in nitrogen, such as beans,
clovers, and peas. After a season of those crops, the farmers would switch to things like
turnips, potatoes, and grain. (The Little Ice Age, ca. 1300- 1870) This rotation style of
farming is an important innovation that was developed because of the Little Ice Age of
Europe.
The environment of Europe during this time was almost always covered in snow
and ice. Because of this, certain plants and animals began to replace others that had died
off. One example of this is the forests in Europe. They had previously been filled with a
variety of trees, many of which lost their leaves in the winter. When the temperature
dropped and stayed low for many years, these trees began to die due to lack of
nourishment and sunlight. Oak and pine trees survive very easily in cold temperatures, so
they naturally filled the gaps that the other dead trees had left behind. (Mandla, 2009)
Other aspects of European environment changed as well. This includes the
buildup of glaciers and the freezing of lakes and rivers. Glaciers all over the world were
collecting ice but the ones in the European regions were doing so at a more rapid pace.
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This meant there was a lower sea level. (Kim, 2007) Many rivers froze over to the point
where people could easily walk across them. For example, the famous river Thames in
England froze over for some time and became a center of attention. (Clark, 2012)
Economically, the Little Ice Age of Europe had positive and negative effects on
the continent. Chronologically speaking, the inhabitants of Europe felt the negative
impacts first. Due to the rules of simple supply and demand, with a shortage of food its
prices skyrocketed. This was especially true for grain as Europeans were very reliant on it
to feed their families and animals. Those who were lucky enough to survive the bitter
cold and the famines had to have enough money to buy food at the outrageous prices that
were being charged. If they could not, they would starve and die, as many families did in
that time. (Mandla, 2009) After the crops had failed miserably a few years in a row,
many farmers thought it best to move from higher to lower altitudes where the
temperature could better support crops. (Mörner, 2010) This did help some farmers, but it
also meant that certain cities lost out on important revenue. When a farmer sold his land
in higher altitudes so that he could purchase what was probably a smaller piece of better
land in a valley, the city whose borders included that mountain area lost the property
taxes that the farmer once paid. This did have an impact on some mountain cities in
Norway. (Mandla, 2009)
The economic impacts that came from the Little Ice Age of Europe were not all
bad. In fact, some things like fishing flourished during the Little Ice Age. Due to the
shortage of food from grown crops, men took to fishing in order to fill the gaps. Much of
this had to be ice fishing, but it was fishing nonetheless. Even some of the best fishing
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spots today we owe to the Norwegians that lived during the Little Ice Age of Europe.
They needed a place to store the fish that they were not planning to eat right away, so
they put them on one of the many Norwegian banks where they multiplied plentifully.
(Mandla, 2009) Fish became very popular in Europe quickly. It was easy to catch,
inexpensive, and people could eat it on Fridays without breaking any religious rules.
(Kim, 2007)
Public Outreach
The Little Ice Age of Europe did stir up many issues for the leaders of the
European countries at the time. Many had to do with disputes with other countries.
Resources were scarce, and countries fought each other so they could acquire them for
their starving and freezing people. An example of this would be the restrictions that the
Norwegians put on their grains and their fishing areas. They placed embargoes on the
grain because there was not enough of it to be distributed to everyone. What the
Norwegians were especially worried about was their fishing areas. In order to make up
for lost crops, people began fishing. The Norwegians were afraid that foreign fishermen
were getting dangerously close to overfishing the Norwegian waters. In response to this
fear, the Norwegian government made the decision to prohibit foreigners from fishing in
their territory. (Kim, 2007)
Conclusion
Although many people forget about the Little Ice Age of Europe, the event can
serve as a reminder of just how intensely the weather can influence people’s everyday
lives. In Hot, Flat, And Crowded, Friedman asserts a similar point. He says that current
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decision-makers must be cautious when making choices that may influence a change in
Earth’s climate. He suggests that the greenhouse gas (GHG) output from the modern
industrial revolution may be tipping climate conditions much as the volcanoes did in the
past. He urged readers to think about the possible consequences that continued GHG
emissions could have on future inhabitants of the Earth. (Friedman, 2009). The Little Ice
Age of Europe can be useful in today’s discussion of climate change. Although the event
was not the result of anyone’s voluntary choices, it provides a paradigm of a possible
outcome if the balance of human and natural activity is not carefully maintained.
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Greenhouse Gases and Fossil Fuels
By
Lindsay Noone
Introduction
By definition a greenhouse gas (GHG) is, “A gas in an atmosphere that absorbs
and emits radiation within the thermal infrared range.” (The Free Dictionary, n.d.) When
the sun’s rays pass through the Earth’s atmosphere certain gases take in the rays then
release them back towards the sun. This is a natural process needed to keep Earth at a
habitable temperature. However, current GHG levels are rising at a rapid rate. Burning of
fossil fuels adds a large contribution to the high levels of GHG in the atmosphere. The
United States depends on fossil fuels for its industrial power and transportation needs,
and this reliance adds to the rising levels of GHG in the atmosphere. (Levins, p. 45) The
increase of GHG is blamed by some scientists for the current speed of climate change
because the natural processing of GHG in the atmosphere cannot keep up with this
amount of human activity. (Levins, p. 136)
Background
Preceding the Industrial Revolution, the world resided under significantly
different climate circumstances than during the present day. Dependence on coal, oil, and
fossil fuels were not main contributors to rising carbon dioxide levels. However,
immediately after the rise of the Industrial Revolution and the increased use of machinery
powered by fossil fuels, came the rise of the GHG emissions, which may correlate with
the rise on surface temperatures. Earth has the capacity to handle drastic changes as long
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as they happen under natural conditions, but humans are causing an imbalance in natural
variability within the climate cycles. (Friedman, 2008) For example, the greenhouse
effect keeps Earth about sixty degrees Fahrenheit warmer than it would without the
trapping of GHGs. (Friedman, 2008, p. 36) This effect is a significant reason why Earth
became habitable for humans, but it needs to be kept in balance in order to positively
contribute to continued human life and existing species. Since the Industrial Revolution,
the release of GHG has risen, therefore enhancing the greenhouse effect and causing an
unnatural amount of heat to be trapped on earth. (Friedman, 2008, p. 36) The heat
balance between the Earth and the sun has the ability to drastically change habitats of
animals, plants, and humans alike. (Friedman, 2008)
The Industrial Revolution marked the intensification of the use of fossil fuels, for
both the United States and the rest of the industrialized nations. The United States relies
heavily on fossil fuels in everyday life, resulting in increased releases of CO2 into the
atmosphere. Carbon dioxide stays in the atmosphere for a few thousand years, which
creates a blanket preventing heat from escaping the atmosphere. (Friedman, 2008, p. 43)
Other GHGs include: methane, nitrous oxide, hydrofluorocarbons, and ozone depleting
substances (Montzaka, Dlugokencky, and Butler, 2011, p. 45), but these do not have as
large an impact as carbon dioxide. A study of ice samples was able to reveal levels of
carbon dioxide in the atmosphere before the Industrial Revolution and in 2007.
(Friedman, 2008) Prior to the Industrial Revolution, carbon dioxide was at 280 parts per
million by volume, and by 2007 these levels had risen to 384 parts per million by volume.
Some scientists have concluded that the levels are climbing at a rate of 2 parts per million
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per year. This is the first time in Earth’s history that carbon dioxide has been above 300
parts per million (An Inconvenient Truth, Gore, 2006), and this rate of change is causing
the atmosphere to heat up faster than it can cool itself down, destroying Earth’s
homeostasis.
The current climate change has been compared to the Paleocene-Eocene Thermal
Maximum (PETM) period that happened fifty-six million years ago. During this time
global temperature rose by five degrees Celsius, and the biggest cause was the release of
heat trapping GHG into the atmosphere. (Kump, 2011, p. 60) PETM was a period of
dramatic change regarding the formation of the current world, which began with the
burning of fossil fuels due to Pangaea being in its final separation stages. (Kump, 2011,
p. 60) Kump (2011) states, “Natural carbon sequestration helped offset warming at
first…eventually so much of the gas seeped into the deep ocean that it created a surplus
of carbonic acid, also known as acidification. Moreover, as the deep sea warmed, its
oxygen content dwindled.” (p. 61) This warming and acidification led to species going
extinct, and thousands of years of corrections followed. Although the PETM period has
been used as a comparison to the current climate change situation, there is only a very
small link that can be made. The rise of carbon dioxide during the PETM period
happened gradually over an extended period of time. The slow progression allowed the
atmosphere to balance itself back out, where as today’s rise in carbon dioxide has jumped
36% in fifty-five years. (Magnus, Melenberg, and Muris, 2011, p. 3) This drastic rise
does not allow time for the atmosphere, or inhabitants to adjust to the new planetary
conditions.
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Legal Issues
In the United States there is no national policy regarding GHG, nor is there any
guideline mandating a reduction in GHG emissions. The Clean Air Act, ratified in 1990,
is the closest law America has to guide itself in climate change mitigation. The act
focuses on reducing pollution as a way to improve human health and reduce deaths
caused by dirty air. (“Understanding the Clean Air Act,” n.p.) In recent years, talk of
climate change has shifted from pollution to a more concentrated study of GHG in
particular. However, the United States has not attempted to join worldwide mitigation
and adaptation measures and continues to focus on air quality for its citizens. According
to Mudd (2011), “Legislation on so-called energy policy typically becomes a collection
of earmarks for specific energy projects rather than a focused policy to drive the nation
toward specific goals.” (p. 50) The ever changing and revolving door of politics in the
United States has provided a foundation to create complacency regarding climate change
initiatives. (Guggenheim, 2006)
The lack of a national policy on GHG has led to action by individual states. An
example of state action is California’s standards for GHG emissions and how they must
be handled. Loman and Summerell (2008) describe the California standards in 2007,
“The state attorney general sued the County of San Bernardino, arguing that the
environmental impact report in the county’s General Plan update did not adequately
analyze air quality and climate change impacts, and that the county should have adopted
mitigation measures to minimize the update’s impact on air quality and climate change.”
(p. 30) Although it may seem the United States is disregarding the seriousness of climate
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change nationally, individual states, such as California, have taken steps for adaptation
and mitigation.
Analysis
California is one of the best examples of a government taking initiative when
others would rather not get involved. Local agencies have also taken steps to adapt to
climate change and mitigate GHG emissions. In 2002 Sonoma County mandated that all
cities reduce their GHG emissions, making the county the first in the nation to make these
climate change mitigation steps. (Leoman and Summerell, 2008, p. 29) California now
requires counties to take an inventory of the sources of their emissions, such as:
electricity power plants, vehicular transportation; agriculture; and solid waste, and these
inventories must be taken to a consultant to be audited. (Leoman and Summerell, 2008, p.
37)
Another policy being implemented is the California Solar Initiative (CSI), a way
to reduce GHG emissions from electricity generation. This program began in 2006, was
sponsored by the governor, and aimed for individuals and businesses to adopt solar
power. (Edwards, 2011) Rooftop solar panels would be installed for, “Point-ofconsumption power generation. Creating power at the point of consumption not only
eliminates GHG emissions from the power production cycle, but also prevents the needs
for new transmission infrastructure investment.” (Edwards, 2011, p. 24) These statewide
initiatives include both residential and commercial properties, which make for a broad
array of installations. Although the United States does not participate in international
efforts to mitigate the emissions of GHG, many other nations do believe in cooperating to
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lessen GHG emissions from industrialized nations. The Kyoto Protocol has been the
backbone in changing emission levels, although nations such as the United States,
Canada and India are not signatories. The goal of the Kyoto Protocol is to achieve,
“Stabilization of GHG concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system.” (“Kyoto Protocol,” n.d.)
The protocol requires that signatory industrialized countries commit to reducing
atmospheric emissions of four GHGs: carbon dioxide, methane, nitrous oxide, and sulfur
hexafluoride. (M. Lyon, personal communication, April 2, 2012) The Kyoto Protocol is
independent from any other worldwide effort in reducing GHG emissions because it
commits countries to stabilize their emissions rather than encouraging them to do so. The
commitments that industrialized countries make to the Kyoto Protocol are the building
blocks to reducing global GHG emissions, and over time all nations will be able to see a
difference.

Budgetary Impacts
Reducing GHG emissions through a change in power sources could not only aid
in potential climate change, but could also monetarily benefit the United States
economically, as well as other countries. Using alternative fuels can be expensive but it
may represent an investment in future climate change mitigation. Every day the United
States spends $2 billion buying oil and “loses another $4 billion indirectly to the
macroeconomic costs of oil dependence and the microeconomic costs of oil price
volatility.” (Lovins, 2011, p. 134) That means just from being dependent on oil the
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United States is losing $6 billion dollars per day. This is not to say the United States
needs to eliminate fossil fuels immediately; that would be unrealistic. The country needs
to go through a weaning process from fossil fuels. This would be a big shift because as
Lovins (2011) states, “Nearly half of electricity is made from coal, and almost none is
made from oil—but power plants and oil burning each account for over two-fifths of the
carbon that is emitted by fossil fuel use.” (p. 135) A shift of this magnitude would take
time to complete, but it would lead to a cheaper and more independent United States.
Another, although costly, idea to reduce GHG emissions would be to clean the
coal already being used. It is thought by Mudd (2011) that countries have already
developed too high a dependence on coal, and the focus needs to be turned to,
“Developing technologies to remove carbon emissions from the process.” (p. 47) Just as
any switch to alternative energy, the process of lessening carbon dioxide emissions from
coal burning is a complex and expensive process. The International Energy Agency based
in Paris states, “If capture is used to minimize carbon dioxide emissions…it would add at
least 1.5 U.S. cents/kWh to the cost of electricity generation.” (Mudd, 2011, p. 48) A
study at MIT made the projection there will be a 4-cents/kWh increase in the cost of
electricity when clean coal is added to a coal plant. (Mudd, 2011, p. 49) In addition to the
rising cost of electricity, removing the carbon dioxide would cause a, “10 to 15 percent
reduction in efficiency.” (Mudd, 2011, p. 48) So not only would this process be more
expensive but also it would decrease efficiency, which would require a need for more
coal to be burned to create the same amount of electricity.
Public Outreach
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There has been a notable amount of political attention given to the topic of
climate change, and just as with any popular political topic there are two sides of the
argument. There have been theories linking global warming strictly to Earth’s natural
cycles, with little human activity causation. There have also been theories that the climate
will change so drastically due to human activity – especially GHG emissions- that the
Earth would become uninhabitable.
The most well known outreach was made by Al Gore in his documentary An
Inconvenient Truth, which was based on scientific revelations with a political twist. The
self-named “Former Next President of the United States,” recognized the balance
between nature and man-made exacerbations, and stressed the need to correct human
mistakes before it is too late. In the documentary he states, “It takes time to connect the
dots, I know that. But I also know that there can be a day of reckoning when you wish
you had connected the dots more quickly.” (An Inconvenient Truth, 2006) This is the
point that sparked fire in the media and political world alike, which lead to a great deal of
media coverage. From people disagreeing with his points, to talk about his Oscar
nominations, there was not a single viewpoint on Al Gore and his documentary. He
became the voice of climate change when it was a relatively new concept, and just
making its way into mainstream conversations.
Conclusion
The balance of power in the United States has remained in the hands of the
government, both local and federal. Since America has opted out of participating in the
Kyoto Protocol it has had the ability to make its own decisions on what measures to take
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to solve the GHG emissions problem. Many developed nations, notably the European
Union members, have agreed to cooperate across national boundaries to lessen GHG
emissions. Both options, national action and international cooperation, have had their
benefits; each with a different set of ideals, and neither is the right or wrong answer.
There has not been an overwhelming amount of government involvement in climate
change management so far, and most public information has come from scientists and
those who believe America’s habits need to change.
Small strides are being taken in the United States towards a more energy efficient
environment, and although it is not substantial progress, it is progress. For example, car
companies are beginning to manufacture more energy efficient cars as a way to lessen
carbon dioxide emissions. These same car companies are also working toward producing
lighter vehicles made out of carbon fiber as a way to increase gas mileage and also lower
GHG emissions. In the next 12 months to two years, there are expected to be gradual
changes in the way items are manufactured. Cars will become more efficient, energy
production and consumption will become more efficient, and there will be higher
expectations for GHG reductions to meet. There will also be advancement with cleaner
energy resources being tested for mass use as opposed to small-scale use. All of these
factors in combination with each other will gradually mitigate the threat of human-driven
climate change, and allow time for development of cleaner technologies and substitute
energy sources.
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Climate Change Adaptation
By
Allen Wang
Introduction
A change in climate can bring unforeseen and often disastrous consequences for
humanity. The resulting weather pattern and wildly fluctuating temperatures can bring
numerous problems for any nation. Although there is nothing humans can do to prevent
or reverse climate change, there is much that can be done to adapt. The United Nations
and US Agency for International Development (USAID) have developed strategies for
adaptation of human activity to the realities of climate change. Would these changes be
enough to adapt Earth’s current inhabitants to a global climate change? Why is adaptation
the better long term method than mitigation in the context of climate change?
Background
According to the United Nation Intergovernmental Panel on Climate Change
(IPCC), a climate change is a…“statistically significant variation in either the mean state
of the climate or in its variability, persisting for an extended period (typically decades or
longer).” (IPCC, 2012) Temperature variation and extreme weather patterns are just two
symptoms produced by climate change. The USAID defined climate change adaptation
as…”actions taken to help communities and ecosystems moderate, cope with, or take
advantage of actual or expected changes in climate conditions.” (USAID, 2012)
Therefore, climate change adaptation will be the concept that requires humanity to make
a number of adjustments to prevent/stop the effects of climate change. However, before
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adaptation strategies can be explained, it is necessary to illustrate the drastic impact
climate change may have on the Earth.
The consequences of climate change are vast and affect countries all over the
world. Over the past ten years there has been very violent and extreme weather. In 2011
alone there were record snowfalls, powerful storms, severe drought, and devastating
floods. For example, in South Bend, Indiana, lake effect snow dumped 8” of snow in just
one hour, setting the record of 26 inches in just one day. (Erdman, 2012) In the spring,
the United States experienced a record breaking 747 tornadoes claiming 546 lives.
(Erdman, 2012) In 2011, Thailand experienced the worst flooding in half a century after
an unusually strong monsoon passed through the area and claimed 600 lives. (Tang 2011)
The World Bank estimated that the flooding in Thailand cost about …“$45 billion in
damages and needs about $25 billion in reconstruction cost.” (Tang, 2011) Floods were
not the only problem affecting the globe. Drought and drought- related conditions also
swept across the globe in ferocity never seen before. On April 8th, 2011, a…”freak
sandstorm swept across the town of Rostock in northern Germany.” (NOAA, 2011) In
East Africa, a severe drought persisted over Kenya and Somalia, causing a severe food
shortage and forced migration of 72,000 people into neighboring countries or urban
cities. (NOAA, 2011) These are just a few dramatic examples attributed to extreme
weather caused by climate change. Due to climate change, weather is becoming
increasingly difficult to predict, and extreme weather patterns are breaking records at an
unparalleled rate. It is no surprise to see weather patterns getting progressively worse
with each passing year. There has to be a method for dealing with climate change and the
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side effects it causes.
Legal Issues
There is, however, a difference of opinion on how to deal with climate change.
According to the United Nation Framework Convention on Climate Change (UNFCC),
there are two methods for dealing with climate change: Climate Change Adaptation and
Climate Change Mitigation. Also according to the UNFCC, climate change mitigation is
“… human interventions to reduce the emissions of greenhouse gases by sources or
enhance their removal from the atmosphere by “sinks”.” (UNFCC, 2009) While
mitigation seeks to reduce or lessen the impact of the causes of climate change like
greenhouse gasses (GHG), adaptation seeks to create various long term strategies to cope
with climate change on a permanent basis. There is an intense debate on whether climate
changes are naturally occurring or caused by anthropogenic (human) activities. The
debate on the origin of climate change has repercussion on what method to employ:
adaptation or mitigation. Some scientists argue that current climate changes are naturally
occurring cycles due to the fact that the…”earth’s orbit is not circular; it is a stretched-out
circle-and ellipse. So the earth’s distance from the sun changes ever so slightly as its orbit
changes and this affects how much radiation we get from the sun.” (Freidman, 2008: 117)
Such cycles of climate change, they argue, occur around every 100,000 years or so.
(Friedman, 2008: 117) However, other scientists attribute the current climate change to
anthropogenic or human causes. They point to the fact that “Before the Industrial
Revolution, in the mid-eighteenth century, and for the previous 10,000 years or so, planet
earth had roughly 280 parts per million by volume of CO2 in its atmosphere.” (Freidman,
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2008: 117) Today, the amount of CO2 in the atmosphere is about 384 parts per million by
volume. (Friedman, 2008: 117) At the onset of the Industrial Revolution, however,
“particularly in the last fifty years, the amount of CO2 in the earth’s atmosphere shot up
from 280ppm to 384ppm, where it has never been in twenty million years-and at a speed
of increase that took the sun thousands of years in each cycle to produce.” (Freidman,
2008: 119)
The debate on whether or not humans caused the current climate change
influences government decisions to pursue mitigation or adaptation policies. Because
mitigation mostly addresses the anthropogenic causes of climate change, like reducing
GHG emissions, some governments choose to pursue the mitigation option (Jagers,
Duus-Otterstrom 2008) Countries that pursue adaptation strategies recognize that climate
change is something that is not fully anthropogenic, so does not seek to reduce climate
change effect, but rather seeks to cope with its effect. Mitigation and adaptation also
differentiate between “burden sharing” (Jagers, Duus-Otterstrom 2008) of each countries.
The burden shared in mitigation requires the participation of all countries that contribute
GHGs to the atmosphere. Since the atmosphere is shared by all, each government has to
do their part to protect the “common ground”. (Jagers, Duus-Otterstrom 2008) However,
adaptation requires all individual countries to focus resources on domestically adapting to
the local manifestations of climate change. The methods of adaptation are unique to each
country; therefore cooperation is needed if it is a regional adaptation issue. (Jagers, DuusOtterstrom 2008)
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Analysis
In addition to severe weather, the world food crop may also be at risk. Wheat and
rice producing regions in Africa and South East Asia would be the most susceptible to
severe drought or flood. (National Geographic News, 2008) In total, twelve of the
world’s poorest regions that support one billion people would be at the greatest risk.
(National Geographic News, 2008) Crop failure means the potential for famine, disease,
and conflict over scant food resources. The other major threat from climate change is
Earth’s fresh water resources, which are already getting worse. The latest data from the
World Health Organization states that…” about 900 million people still lack access to
safe drinking water, about 2.5 billion people lack access to proper sanitation…”
(Sivakumar, 2010) There is also potential conflict over these fresh water sources. There
are currently “… over 300 rivers around the world … being shared by two or more nation
states and … there are already numerous conflicts in the planning, development, and
management of water resources in these basins, (which) further complicate matters for
future water resources planning.” (Sivakumar, 2010) Shared rivers become potential
hotspots between countries if they cannot agree on how water is shared or managed
together. If a country upriver constructs dams within their country, the river would slowly
dry downriver in another country. This kind of miscommunication could potentially mean
war between the two countries.
Aside from the extreme weather and scarce water resources, climate change also
brought the threat of flooding to coastal communities. The number of people living along
the coast stands around 3 billion people, accounting for half of the world’s population.
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(Wolman, 2008) It is estimated that by “2025, when the human population reaches 8.5
billion, the number of coastal dwellers is expected to be closer to 6 billion.” (Wolman,
2008) With that many people living near the coast line, the consequences of rising flood
water, rising sea level, and saltwater infiltration in freshwater aquifers will be more
severe for any nation. (Wolman, 2008)
To address these potential global catastrophes, the global community is
responding under the leadership of the United Nation. Several international programs
have been developed in an attempt to solve this issue. The first program is the IPCC. The
mandate of the IPCC is that it…”reviews and assesses the most recent scientific,
technical and socio-economic information produced worldwide relevant to the
understanding of climate change.” (IPCC, 2012) The main purpose of the IPCC is to
provide scientific evidence which contributes to a greater understanding of climate
change.
The second major organization from the United Nations is the United Nations
Environmental Programme, or UNEP. The function of the UNEP is to help nations…”by
enhancing the capacity of developing countries to make adaptation decisions that are
based on best available knowledge and technical information, strengthening institutional
and policy frameworks for adaptation, and supporting countries in integrating adaptation
issues into national development planning and legislative processes.” (UNEP, 2012)
In essence, the function of the IPCC is to provide the scientific knowledge of
climate change and UNEP acts on this knowledge by formulating adaptation policies for
each country that needs assistance. The United Nations also enacted several key pieces of
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legislation that would ensure greater cooperation among the international bodies for
climate change adaptation. The important piece of agreement from the United Nation was
the Bali Action Plan, adopted in December 2007. (UNFCCC, 2012) The significance of
the Bali Action Plan was that it was the first international article that…”identified
adaptation as one of the key building blocks required for a strengthened future
response to climate change to enable the full, effective and sustained implementation of
the Convention through long-term cooperative action, now, up to and beyond 2012.”
(UNFCCC, 2012) In the passage of the Bali Action Plan, a further concrete plan was put
forth in Cancun on December 2010 called the Cancun Adaptation Framework.
(UNFCCC, 2012) The Cancun Adaptation Framework further solidifies the Bali Action
Plan by calling for…“enhancing action on adaptation, including through international
cooperation and coherent consideration of matters relating to adaptation under the
Convention.” (UNFCCC, 2012) The Durban Climate Change Conference, held on
November and December of 2011, further added a stronger implementation clause to the
Cancun Adaptation Framework. (UNFCCC, 2012) In addition, USAID is dedicated to
helping developing countries with the challenges of climate change adaptation. It is the
position of the agency that it seeks to…”addressing this challenge [climate change] in
ways that recognize both its severity and the opportunities clean economic growth
presents to spur innovation and encourage investments that will have long lasting
environmental and development benefits.” (USAID, 2012) In the foreseeable future,
USAID for the year 2012-2016 will pursue three strategic objectives designed to aid in
transitions of developing nations into low emission and sustainable economic growth,
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while increasing the resiliency of its people and property. (USAID, 2012) As evident by
the recent actions taken by both domestic and international organizations, it is clear to see
climate change is no longer only a pocketbook issue, and adaptation is getting greater
attention as the best course of action for climate change.
Budgetary Impact
Analyzing the cost and benefit of adaptation is extremely difficult. After all,
adaptation is different for each country and every country has different adaptation needs.
However, current expenditures by governments around the world can be used to gauge
the cost and benefit of adaptation. It must be noted that adaptation first requires a long
term commitment of politics, finance, and society as a whole. A perfect example is The
Netherlands, that engaged in endless…”centuries of damming, pumping, barricading, and
redirecting water, the Dutch water masters are laying the foundations for what may be the
most ambitious act of territorial defense in history (Wolman, 2008) The Dutch
will…”invest an extra U.S. $10 billion to $25 billion in flood and sea defenses over the
next century, and are already drafting plans to upgrade dikes, pumping stations, and
seawalls.” (National Geographic News, 2001) Due to the low lying areas of The
Netherlands, the Dutch have to fight an endless war against the sea; made worse by rising
sea level due to climate change. Some countries would have to focus on agricultural
adaptation like Ethiopia who according to USAID, depends on agriculture to drive the
economy. (USAID, 2012) No doubt the cost of adaptation would require a long term
commitment of both political will and money. However, it would be hard to imagine the
cost in the aftermath of climate change-driven weather if nations failed to adopt an
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adaptation plan.
Public Outreach
While climate change itself has received worldwide attention via the film An
Inconvenient Truth, the concept and strategy of adaptation has only recently received
increased attention from policymakers, and it is today widely agreed that an effective
management of climate change requires both strategies. (Jagers & Duus-Otterstrom,
2008) Most policymakers today would like to initiate both mitigation and adaptation
together as one “packaged deal.” (Jagers & Duus-Otterstrom, 2008) Educating people is
another great way to socially adjust the public to engender a willing support from the
populace for long term adaptation strategies. The People’s Republic of China is one of
the best contemporary examples of public education to adaptation strategies. Rizhao City
is the best example of China’s adaptation strategy and has become the model city of
sustainability in urban development. Rizhao City is a prefecture level city located in
Shandong Province in northeastern China. (Wang, Li, Lu,,.et al, 2008) Ever since 2001,
the mayor of the city has been…”educating the public and initiating new building
regulations to promote the use of solar panels in their city.” (Levesque, 2007) In fact,
Rizhao built a Rizhao City University Science Park to help educate the public and raise
awareness while it acts as a hub to facilitate knowledge and technology for sustainable
development. (Wang,Li,Lu,,.et al, 2008)
However, despite the progress made by the United Nations over the past several
years, politics and economics still prevents the strategies of adaptation from taking roots
in every vulnerable country. For example, the scientific findings of the IPCC may not be
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agreed upon by all nations, much less will all nations act on their
recommendations.(Grundmann, 2007) Therefore, governments like the United
States…”have ignored the IPCC while others(especially in Europe) have endorsed
it.”(Grundmann, 2007) In essence, scientific recommendation does not necessarily
translate into political will or implementation, especially when the science is not
universally accepted. Furthermore, adaptation is something that needs a complete social,
economic, and political change that many might not be comfortable with. By far, the
political will to implement adaptation strategies will be the biggest obstacle facing the
world community.
Conclusion
Dr. Rachel O’Malley, the Professor of Environmental Science at San Jose
University, once observed that…”climate change adaptation is a social issue, which
means people need to work together.”(O’Malley, 2012) Global cooperation is a must in
order to successfully adapt to climate change conditions. Despite the fact that United
Nations and USAID have concrete plan to aid in adaptation strategies, implementing
them is another matter. The transfer from scientific recommendation to actual policy
implementation is extremely difficult. Countries tend to adopt certain science policy
recommendations to suit their own political ends. The United States is a good example of
this because, depending on the administration, the United States would take certain
recommendation and ignore others to suit its domestic policies.
Technology sharing is also another prevailing obstacle that prevents adaptation
policy from being successfully implemented around the world. Western countries that
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possessed advance water and agricultural technology refused to share with countries they
deemed to be their political or ideological enemies.
Economics is the other obstacle preventing adaptation from being implemented in
individual countries. This problem is magnified when the most vulnerable countries to ill
effects of climate change tend to be the developing countries or the poorest countries.
These countries lack the resources to bring adaptation policies into fruition. Adaptation
requires radical changes to a country’s existing economy and society. Most of these poor
countries do not have the necessary resources to withstand these drastic changes needed
for successful climate change adaptation. Without overwhelming aid from advanced first
world countries, these second and third world countries cannot be expected to support
their citizens while adaptation policy is being implemented.
Adaptation is the key to the future survival of humanity in the face of climate
change, whatever its cause. Just in 2011 alone, the number of extreme weather events
was an indication of the things to come. Not only is adaptation necessary to cope with the
extreme weather caused by climate change, but also to cope with potentially large scale
catastrophes like famine or conflict over water sources. Through the convention of the
IPCC or the UNEP, countries could band together to combat what is perhaps the greatest
threat to humanity in recorded history. Climate change will change all of us, but whether
humanity will succeed or fail depends on the success of adaptation strategies worldwide.
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What is the Role of Power in the Creation of Green House Gasses
By
Sol Jobrack
Introduction
Production of electric power using fossil fuels is believed to be a major
contributor to the green house gas (GHG) emissions into Earth’s atmosphere, which are
thought to contribute to the advancement of global warming. Each type of fossil fuel has
a different amount of GHGs that it contributes to the atmosphere. At the same time the
demand for electricity is increasing as the globalization of industry leads to the growth of
the middle class.(Friedman, 2009) Electric power producers need to come up with
solutions for generating more electricity while decreasing the amount of GHG they emit
each year. How does electricity generation contribute to GHG emissions?
Background
Electricity is a vital part of how modern civilizations function. The creation of
electricity can play a significant role in the amount of GHG that are emitted into the
Earth’s atmosphere. “Power plants were the largest stationary sources of direct emissions
with 2,324 million metric tons of carbon dioxide equivalent.” (Environmental Protection
Agency, 2012) Knowing the effect electricity generation has on the environment, it is
important to understand how electricity is created.
There are several sources used in the creation of electricity. The sources are
divided into two different categories: renewable energy and non-renewable energy.
Examples of renewable energy are hydro, solar, and wind. Non-renewable energy sources
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are either nuclear or fossil fuels, which include oil, natural gas, coal and nuclear. The
Kentucky Association of Electric Cooperatives defines how electricity is created.
“Electricity is produced, or generated, by the turning of turbines. In most power plants,
these turbines are turned by pressurized steam. The steam is created by the burning of
coal or other fossil fuels in massive boilers. In the case of hydroelectricity, the force of
rushing water turns the turbines.” The majority of electricity consumed today is

(Kentucky Geological Survey, 2012)

created using magnets and copper. (Kentucky Association of Electric Cooperatives, Inc.,
n.d.) The diagram located above shows how an energy source is utilized and turned into
electricity.
Power plants in the United States create their electricity from coal, natural gas,
nuclear power, renewables, oil and other miscellaneous sources.
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(U.S. Energy Information Administration, 2011)

The graph above indicates the percentage of electricity generated in the United States in
2011 in thousand mega watt-hours by source.
This paper will focus on the three largest contributors of electricity in the United
States. The energy sources that will be examined are coal, gas, and nuclear. The most
common energy source used in the United States for the creation of electricity is coal.
“Most of the electricity in the United States is produced using steam turbines. Coal is the
most common fuel for generating electricity in the United States. In 2010, 45% of the
Country's nearly 4 trillion kilowatt hours of electricity used coal as its source of energy.”
(US Energy Information Administration, 2012) According to the Center for Climate and
Energy Solutions, the U.S. produces 2 billion tons of carbon dioxide every year and GHG
emissions from coal-fired power plants account for 27 percent of total U.S. GHG
emissions. They believe green house gas emissions from coal burning for power
generation will increase one-third by the year 2025 (2011).
Coal production’s largest consumers are the utility companies, using 90 percent of
the coal mined in the United States. (Bowling, 2008) Natural gas is the second most
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consumed energy source for power creation in the United States. The use of natural gas
has increased compared to coal throughout the United States because of its lower green
house gas emissions. The majority of California’s electricity is produced using natural
gas because coal-fired plants cannot meet California air quality standards. “Natural gas is
the main source for electricity generation at 56.7% of the total in-state system power.”
(The California Energy Commission, 2012) Charles Nunez said he faces state regulations
every day at his job as a foreman electrician and project planner with Cupertino Electric.
Mr. Nunez said that the majority of new power plants being built in California today are
run by natural gas. (Nunez, 2012)
Natural gas has lower emissions than coal-fired power plants, which are now
required to meet lower emission standards. Nunez stated that another requirement utility
plants were required to comply with was building power plants that use renewable
energy to create electricity. When companies such as PG&E build a new power plant,
they are required to make a specific percentage of the power plants use renewable energy.
(Nunez, 2012, March 30)
Nuclear power plants have historically been one of the cleanest forms of energy
production. A concern over the safety of nuclear power plants inhibits the industry from
growing in the United States. According to the EPA there are more than 100 nuclear
power plants creating electricity currently in the United States. “Nuclear power plants do
not emit carbon dioxide, sulfur dioxide, or nitrogen oxides as part of the power
generation process.” (United States Environmental Protection Agency, 2012)
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Legal Issues
The three main sources used in power creation all have different impacts on the
environment. It is because of these impacts that organizations and environmentalists have
attempted to hold electrical power plants accountable for GHG emissions, and want the
government to regulate what can and cannot be used for electricity generation. Sangi
(2011) wrote in The Ecology Law Quarterly that each state in the United States was
affecting the air quality. The Federal government created the Clean Air Act in 1970 to
require each state to lower the amount of pollution being released into the environment.
The Clean Air Act also assisted in lowering the amount of pollution impact that states
were having on each other. (Sangi, 2011) The Clean Air Act directs the Environmental
Protection Agency to list criteria pollutants that are present in the ambient air as a result
of emissions from many sources that "may reasonably be anticipated to endanger public
health or welfare.” (Sangi, 2011, p.290)
Climate change and environmental advocates focus the majority of their attention
on the coal industry. Lowering the number of coal burning power plants is one of the
ways environmentalists have used to lower the amount of green house gas emitted. “A
decade ago, the coal and utility industry began to push for the construction of a new
generation of coal fired power plants. Since then, 232 power plants have been proposed.
The environmental justice movement has defeated 127 of them. Not a single coal-fired
power plant was built in 2009. These victories have seriously set back, if not vanquished,
an industry that accounts for nearly 40 percent of US green house emissions and powers
half of U.S. energy production.” (Eshelman, 2010, p. 17)
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Analysis
The impact power generation has on the atmosphere has invoked a concern
related to climate change. The report below shows the 2006 amount of carbon dioxide
emitted into Earth’s atmosphere by sector.

(United States Environmental Protection Agency, 2012)

The amount of GHG being emitted into the atmosphere from electricity generation is
more than any other sector. The impact on the atmosphere depends on cooperation and
the initiatives that the communities, states and federal government want to implement.
The City of Los Angeles is one of the first cities to be proactive in its efforts to
lower GHG emissions. In 2010, the city owned and operated the Los Angeles Department
of Water and Power, which generated 20% of the energy they sold from renewable
energy. This was a notable achievement because in 2003 only 3% of the city-sold energy
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was renewable (Smith, 2011). The City of Los Angeles took the initiative to be less
dependent on fossil fuels, and since 2005 has doubled the number of renewable energy
sources in its portfolio. The City of Los Angeles plans to get that number to 35% by the
year 2020. (Villaraigosa, 2007) The initiative movement to lower green house gas
emissions now involves multiple states. In order to comply with the EPA and government
regulations, various states in the U.S. have joined together and set goals to comply with
standards. The Regional Greenhouse Gas Initiative, Western Climate Initiative, and
Midwestern Greenhouse Gas Accord have all established goals to reduce greenhouse gas
emissions.
The Regional Greenhouse Gas Initiative was the first consortium in the U.S. to
lower GHG emissions. Connecticut, Delaware, Maine, Maryland, Massachusetts, New
Hampshire, New York, Rhode Island, and Vermont have agreed to reduce carbon dioxide
emissions from the power sector 10% by the year 2018. (Regional Greenhouse Gas
Initiative, 2012)
The Western Climate Initiative started in 2007 with a small group of states and
was created to set goals for reducing GHG emissions. At one point in the initiative
Arizona, California, New Mexico, Oregon, Washington, British Colombia, Utah,
Manitoba, Montana, Quebec, and Ontario were all members. The focus on electricity
generation is to lower GHG emissions by promoting renewable energy and developing
new technology. The Initiative’s goal is to lower GHG emissions 15% below 2005 by
2020. (Western Climate Initiative, 2012)
The Midwestern Greenhouse Gas Accord was signed into effect in 2007 and
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included Illinois, Iowa, Kansas, Manitoba, Michigan, Minnesota, and Wisconsin. It
states,
“The platform sets a regional goal to maximize the energy resources and
economic advantages and opportunities of Midwestern states while reducing
emissions of atmospheric carbon dioxide and other greenhouse gases.
Efficiency: As a region, participating jurisdictions will meet at least 2 percent of
regional annual retail sales of natural gas and electricity through energy efficiency
improvements by 2015, and continue to achieve an additional two percent in
efficiency improvements every year thereafter. Renewable Electricity:
Participating jurisdictions agree to several intermediate goals that culminate in an
ultimate target of producing 30 percent of all electricity consumed in the region
from renewable resources by 2030.” (Center for Climate and Energy Solutions,
2012)

Budgetary Impacts
Dollars and cents will constantly be attributed to electricity generation.
Environmentalists would argue that the costs of using renewable energy as the source for
electricity generation outweigh the costs of high GHG emitters. The cost of generating
electricity varies based on the heat source to create the steam for the turbines. Coal has
long been believed to have the lowest cost of any source for generating electricity. The
table below illustrates the individual costs of each source:
2008 US ELECTRICITY GENERATION BY SOURCE COST PER KWH

Nuclear

% of current
total
20%

Hydro

6%

$.03

Coal

49%

$.04

Natural Gas

21%

$.10

Petroleum

1%

$.10

Other Renewables

3%

$.15

Energy source

Cost per kWh
$.04

(Morgan, 2010)
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The 2008 table above shows the costs for power generation by source of energy.
Some of the costs for energy sources are volatile. For example, in 2008 the cost for
natural gas was roughly $.10 per kWh. The cost of natural gas has dropped over the past
four years as a result of better technology and practices and standards. However, the chart
demonstrates the relative differences in cost among major power generation sources,
showing, for example, that the cost differences between coal and nuclear are small.
However, the cost of fuel does not capture all the costs of energy generation, such as the
health impacts of coal-fired power plants on surrounding communities.
Public Outreach
Because electricity generation is the largest source of GHG emissions, bipartisan
government efforts and environmental organizations have worked together to create
policies related to electricity generation that would lessen GHG emissions. The EPA and
House Committee on Energy and Commerce have promoted the use of alternative energy
sources and cleaner methods for creating electricity. The coal industry has been the focus
of the government and the EPA,
“The EPA proposed what are known as ’new source performance standards’ for
carbon under the Clean Air Act, which are part of the agency's ’endangerment
finding’ to limit greenhouse gas emissions. To control CO2, utilities will need to
install new technology, such as capture-and-sequestration systems that are among
the world's most complex and expensive industrial equipment. In its cost
estimates, the EPA assumes the U.S. will never complete another coal-fired
project. Ever. The agency is conceding that coal development has been shut down
as a result of its many new regulations, such as the recent mercury rule and the
illegal permitting delays that a federal appeals court slapped down last week.”
(The Wall Street Journal, 2012)
Over the past few years the government and organizations like PG&E have
offered rebates in an effort to make houses more energy efficient. A few years ago
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homeowners were actually able to claim a tax credit for making their homes more energy
efficient. The PG&E website has a whole section dedicated to rebates it offers for
modifying the insulation, windows and appliances to curtain energy use. The efforts of
both the government and the utility companies to provide incentives for consumers to use
less energy shows the willingness to Lessen the consumption of energy across the board,
which in turn will lessen the consumption of fossil fuels that generate GHGs.
Conclusion
As the demand for electricity increases the utility industry continues to encourage
conservation, and to seek alternate sources of energy. The United States’ dependence on
fossil fuels is waning. Focus on the generation of electricity is moving toward sources
that produce less GHGs into Earth’s atmosphere. The influence of the government and
environmental organizations has forced power plants to change the way they create
power. The coal industry was the first focus of the environmental movement. Regulations
have essentially ended the creation of any new coal-fired power plants because of air
pollution and related human health effects, but the GHG emission reduction has been an
additional benefit. Going forward, the utility industry will continue to be affected by
governmental regulations and policies starting at the federal level and working its way
down to State and Local levels. Costs for using the cheaper fossil fuel sources will soon
rise to more than alternative sources as a result of these regulations. This is just one
method for lowering GHGs. Some experts believe they have the solution to the clean
energy challenge through hydro, solar and nuclear.
Thomas Freidman (2009) in Hot, Flat and Crowded wrote about using a smart
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grid, and his solution to dependency on fossil fuels. “The smart grid is vitally necessary
to drive energy efficiency, to reduce demand, and to reduce emissions, but it alone is not
sufficient. We also need abundant, clean, reliable, and cheap electrons to feed into that
smart grid and create a complete Clean Energy System.” (p. 290)
As technology permits the development of a cleaner and more sustainable Earth,
human communities will find themselves experimenting with cost effective solutions to
the bad environmental habits of the past. One thing that can be counted on when it comes
to climate change is that the irresponsible behavior of the United States toward the
environment is in the past. Awareness of the climate change issue and the relationships
established between the states and federal government should allow for successful
strategies to lessen GHG emissions and limit human contributions to climate change.
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Transportation and Climate Change
By
Eric Rudisill
Introduction
While not solely responsible for climate change, transportation is currently ranked
by the Environmental Protection Agency as the second largest source greenhouse gas
(GHG) emissions in the United States. Despite increasingly stringent fuel economy
regulations, only plug-in hybrid and pure electric vehicles currently offer tax credits,
giving consumers little incentive to consider cleaner, more efficient vehicles. The
environmental impact of the production of batteries required for such vehicles, however,
offsets some of the benefit associated with operating them. Decreasing the average
distance traveled by car would reduce the output of GHG per capita, yet it would require
substantial improvements in public transportation infrastructures and urban planning.
How can transportation’s impact on climate change be reduced while still serving its
purpose?

Background
Transportation accounts for an increasingly significant portion of emissions that
can be attributed to the creation of GHG. A draft report by the United States
Environmental Protection Agency has identified carbon dioxide as the most significant
GHG in America. Transportation is listed as the source of thirty-two percent of the
nation's total carbon dioxide output in 2010, second only to electricity generation.

51

Perhaps more alarming is the fact that transportation emissions of CO2 have risen by
seventeen percent from 1990 to 2010. (U.S. Environmental Protection Agency, 2012)
Increases in travel demand are partially responsible, although ascending emission levels
can also be credited to trends in personal transportation, "The number of vehicle miles
traveled by light-duty motor vehicles (passenger cars and light-duty trucks) increased 39
percent from 1990-2010, as a result of a confluence of factors including population
growth, economic growth, urban sprawl, and low fuel prices over much of this period."
(U.S. Environmental Protection Agency, 2012, p. ES-8) Accordingly, close to sixty-five
percent of the emissions associated with transportation in 2010 resulted from personal
automobile usage. The report also cites a lack of improvement in average fuel economy
of U.S. vehicles, as fuel consumption is generally proportional to the production of
carbon dioxides. (U.S. Environmental Protection Agency, 2012) Clearly, action must be
taken to reduce the negative environmental impact of various forms of transportation.

Figure 1: 2010 CO2 emissions by sector (U.S. Environmental Protection Agency, 2012.)

The convenience of personal car travel and the structure of current mass
transportation systems undoubtedly factor in to the sector's total GHG emission output.
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Transportation in the United States is nearly entirely dependent on petroleum usage,
representing the single largest use of oil in the nation today. High petroleum consumption
partially explains the transportation sector's correspondingly significant output of GHG
emissions. (Frankel & Menzies, 2011) At the same time, transportation is vital to the
health of the economy, as it allows for travel across greater distances for the individual,
both for commuting to employment and for discretionary trips such as shopping or
vacations. Still, the ability to efficiently travel directly from home to destination has
become central to the American way of life, "Transportation allows people to access
more places of work, obtain a wider range of goods and services, and connect socially
over broader areas. Transportation allows businesses to situate in the most economically
efficient locations and reach a larger number of suppliers and customers." (Frankel &
Menzies, 2011, p. 24) Accordingly, reforming transportation to reduce GHG emissions,
while maintaining the level of convenience that the single occupant vehicle currently
offers to both commerce and leisure could be an undeniably difficult task. A special
report by the Transportation Research Board confirms that given how methods of
transportation are currently organized, there is no single factor that could easily reduce
the sector's output of GHG emissions while maintaining its efficiency, "Today's
transportation modes and systems cannot be easily or quickly altered, having evolved
over many decades and reflecting countless decisions about where and how Americans
live and businesses operate. The diversity and ubiquity of the nation's transportation
system present both opportunities and challenges for policy making." (Frankel &
Menzies, 2011, p. 24) A solution to the problem of GHG emissions would therefore have
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to involve not only complex policy change, but also reductions in personal car travel.
An effective alternative to personal car travel exists in the form of mass transit.
From an environmental standpoint, the advantages are quite formidable. An article
featured in the Journal of Urban Health notes that public transportation uses less energy
per capita when compared to car travel, which translates to lower GHG emissions,
Moving a person a given distance by public transportation produces, on
average, only about five percent as much carbon monoxide, less than ten
percent as much volatile organic compounds, and nearly half as much
carbon dioxide and nitrogen oxides, as moving a person the same distance
by private automobile, SUV... or light truck. (Zimmerman, 2005, p.23)
Fuel consumption of public transit is also listed as roughly ten percent of that by
private automobiles per capita. The article also points out that transit vehicles that do not
operate at full occupancy can skew the per capita energy consumption of mass transit.
(Zimmerman, 2005) However, despite these advantages, public transportation has faced
declines in usage since World War II as many opt for the convenience of travel by car,
"Ironically, transit arose in the United States at about the same time as the private
automobile, yet it has struggled over the years to maintain ridership. Transit ridership
increased through World War II when it peaked; then it steadily declined for several
decades as auto travel became a more attractive means of reaching distant suburbs..."
(Zimmerman, 2005, p. 22) Public transportation usage also varies by region, with the
majority of trips occurring in New York and California. (Zimmerman, 2005) More
widespread usage of public transportation could be truly advantageous in terms of
reducing the impact of climate change.
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Legal Issues
Having acknowledged transportation as a significant source of GHG emissions,
the United States Government has begun to implement policy change aimed at correcting
this matter. Specifically, legislation that is designed to encourage the manufacture and
usage of more fuel efficient automobiles is currently in effect. A joint ruling between the
Environmental Protection Agency, Department of Transportation, and National Highway
Traffic Safety Association occurred in 2010, outlining both fuel economy and carbon
dioxide emission standards. Referred to as the National Program, it consists of standards
that must be followed by all automakers that sell cars and light trucks in the United
States, with fines issued as penalties to those that do not comply. A report on the ruling
highlights what can be accomplished by this type of regulation: "The rules will achieve
substantial reductions of GHG emissions and improvements in fuel economy from the
light-duty vehicle part of the transportation sector, based on technology that is already
being commercially applied in most cases and that can be incorporated at a reasonable
cost." (U.S. Environmental Protection Agency, 2010, p. 25,326) In addition, it is
assumed that such rulemaking will encourage automakers to further develop technology
ranging from elaborate plug-in hybrid propulsion systems to more efficient airconditioning compressors. The report acknowledges that the National Program will result
in a slight increase in vehicle prices that will be passed on to consumers, yet this is likely
to be outweighed for the consumer by fuel savings. (U.S. Environmental Protection
Agency, 2010)
The National Program allows for vehicle manufacturers to gradually adapt to the
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new standards, as they increase slightly each year from 2012 to 2016. Fuel economy
standards are based on Corporate Average Fuel Economy (CAFE), which is the average
of all combined fuel economy ratings for a given automaker. Measured in miles per
gallon (mpg), required fuel economy for all passenger cars is to increase from 30.4 mpg
in 2011 to 37.8 mpg by 2016. The fuel economy of light-duty trucks and sport utility
vehicles is required to increase from 24.4 mpg in 2011 to 28.8 mpg in 2016. Given the
connection between fuel consumption and the creation of GHG, the National Program
requires that average levels of carbon dioxide emissions be lowered during the
aforementioned period of time. Measured in grams per mile (g/mi), allowable CO2
emissions are to be reduced from a standard of 263 g/mi in 2012 to 225 g/mi in 2016 for
passenger cars. Light trucks are required to improve as well, from 346 g/mi in 2012 to
298 g/mi in 2016. Worth noting is that specific fuel economy targets will be set based on
a given vehicle's size and class, referred to in the report as vehicle footprint:
Generally speaking, a smaller footprint vehicle will have higher fuel
economy and lower CO2 emissions relative to a larger footprint vehicle
when both have the same degree of fuel efficiency improvement
technology. In this final rule, the standards apply to a manufacturers
overall fleet, not an individual vehicle, thus a manufacturers fleet which is
dominated by small footprint vehicles will have a higher fuel economy
requirement. (U.S. Environmental Protection Agency, 2010, p. 25,338)
To determine footprint, a vehicle is grouped into categories relating to size and class,
which generally correspond to weight and fuel consumption, and therefore GHG
emissions.

56

Vehicle Type

Example Models

Example model

CO2 emissions target

Fuel Economy target

footprint (sq. ft)

(g/mi)

(mpg)

Compact car

Honda Fit

40

206

41.1

Midsize car

Ford Fusion

46

230

37.1

Fullsize car

Chrysler 300

53

263

32.6

Small SUV

4WD Ford Escape

44

259

32.9

Midsize crossover

Nissan Murano

49

279

30.6

Minivan

Toyota Sienna

55

303

28.2

Large pickup truck

Chevy Silverado

67

348

24.7

Figure 2: Data from Table I.B.3--1 (U.S. Environmental Protection Agency, 2010.)

While the National Program aims to have a direct effect on GHG emissions by
regulating private vehicles, it fails to address all aspects of how transportation can impact
climate change. For instance, the ruling makes no effort to reduce the total number of
miles driven. Should average distances driven by car continue to increase per capita, the
benefit in reduction of GHG emissions of more fuel efficient and cleaner vehicles could
possibly be offset. Such rulemaking can be regarded as progress towards reducing the
impact of transportation on GHG emissions, though it is far from a complete solution.
Analysis
Significantly reducing the impact of transportation on climate change will require
a comprehensive solution to the problems at hand. While important, improving the fuel
economy of personal vehicles represents only one of many changes that could potentially
be made. Using the State of Minnesota as a case study, researchers from the University of
Minnesota developed a plan for how the state could reduce its GHG emissions. The study
used Minnesota's existing GHG targets as a goal, which calls for a thirty percent
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reduction in emissions from 2005 to 2025. (Humphrey Institute News, 2010) Meeting
these goals will require a multidimensional approach:
The research team...concluded that Minnesota has a viable approach to
meeting these goals only if advancements are made in all three areasvehicle efficiency, decreased carbon content of fuels, and reduction of
distances traveled by car. If the approach is not comprehensive and
policies focus on only one or two areas, potential improvements may be
negated by backsliding in another area... (Humphrey Institute News, 2010,
p. 4)
Other policy options could help reduce the environmental impact of transportation
as well. The Transportation Research Board has outlined several potential courses of
action that could reduce the sector's GHG emissions. Increasing per gallon fuel taxes
could spur interest in more efficient vehicles as well as other modes of transport,
although consumers tend to resist this option. Improving efficiency standards for vehicles
is important, yet they can have a greater impact when combined with rebates for the
purchase of vehicles with improved fuel economy. More stringent standards regarding the
carbon content of fuels are important as well, as they could directly result in fewer carbon
dioxide emissions. Controlling land use for future development could reduce the need for
travel by car, thus decreasing the amount of total miles driven (Frankel & Menzies,
2011).
Still, the Transportation Research Board report acknowledges that policies are
more likely to succeed if their benefits transcend simply lowering GHG emissions:
"Other public interests also must align with these goals. For example, if investments in
transportation infrastructure and operating practices to make the system more energy
efficient also can reduce congestion and delays, they will be more desirable to
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consumers." (Frankel & Menzies, 2011, p. 26) Essentially, this shows that efforts to
reduce GHG emissions from transportation could simultaneously have other advantages.

Figure 3: Comparison of emissions from conventional diesel and
biodiesel fuel (Nanaki and Koroneos, 2012.)

Alternative fuels could also be advantageous towards the reduction of GHG
emissions. In particular, biodiesel can be much more environmentally friendly than
traditional fossil fuels. It can be obtained from a variety of sources, ranging from crops
like sunflower seeds to used cooking oil. Compared to petroleum based fuels, carbon
dioxide emissions from biodiesel are slightly lower: "Biodiesel is beneficial with respect
to the saving of fossil energy and to the greenhouse effect...It is estimated that every ton
of fossil diesel adds about 2.8 tons of CO2 to the atmosphere. The specific carbon content
of 1 ton biodiesel is slightly lower, about 2.4 tons of CO2." (Nanaki & Koroneos, 2012)
Also, existing vehicles designed to run on petroleum based diesel could easily be
converted in order to adopt biodiesel fuel. However, switching to biodiesel is not a
panacea for all transportation-related environmental issues. While biodiesel has a
significantly lower CO2 emissions rate than conventional diesel, an important factor in
lowering GHG emissions, its nitrogen oxide levels are only slightly less. Nitrogen can
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have extremely harmful environmental effects for ecosystems. Yet another obstacle for
biodiesel involves the lack of a nationwide infrastructure for its production and
distribution. Bio fuels are by no means a solution to the entire problem presented by
transportation, but they could be used as a means to help lower GHG emissions until new
sources of cleaner energy become available.
One potential source of clean energy as a transportation fuel is hydrogen.
Hydrogen-fuel-cell vehicles are powered by a chemical reaction that occurs when
hydrogen and oxygen are channeled through anodes and cathodes, yielding energy that
can be used for propulsion. The process requires a catalyst such as platinum to begin, but
yields only water vapor as emissions. (Barry, 2012) Despite obvious advantages in
reducing GHG emissions, hydrogen powered vehicles are still years away from becoming
a viable alternative to conventionally powered automobiles.
The first challenge in using hydrogen as a common transportation fuel involves
simply obtaining hydrogen. One potential answer is electrolysis, which uses electricity to
separate hydrogen from water. However, the source of the electricity generation can still
contribute to GHG, and therefore electrolysis may not become a viable option for
producing hydrogen until renewable energy sources for electricity generation such as
solar become more prevalent. Hydrogen can also be extracted from fossil fuels using a
process called steam methane reforming, which is less environmentally friendly than
electrolysis but also much more cost effective. (Barry, 2012)
A lack of fueling stations plagues is an additional challenge to the use of
hydrogen-fuel-cell vehicles. Currently, only seven hydrogen stations exist in the United

60

States, all of them near the Los Angeles area. (Barry, 2012) The expense associated with
producing hydrogen powered vehicles can be a problem for automakers as well:
"Currently, the tallest hurdle facing automakers is the cost of existing technology. For
example, the fuel-cell stacks used in cars up to this point have relied on platinum as a
catalyst. If you've shopped for an engagement ring lately, you'll know how pricey that
can get." (Barry, 2012, p. 19) Despite the issues, several automakers are currently
developing hydrogen-fuel-cell vehicles. Honda has already leased two hundred hydrogenpowered vehicles to customers that live sufficiently close to a hydrogen station. (Barry,
2012) Still, to become a realistic alternative to petroleum, costs will need to be reduced
while expanding the infrastructure of fueling stations.
New propulsion technologies and fuel sources aside, vehicles with exceptional
fuel economy and correspondingly lower GHG emissions already exist on the market
today. Author Thomas Friedman speaks positively of the gas-electric hybrid Toyota Prius
in his acclaimed book Hot, Flat, and Crowded,
By taking a systems approach, in other words, Toyota was able to move from an
incremental change in miles per gallon to a quantum leap- a car that could
generate some of its own energy. Toyota went from a problem fix (how to make a
car get better gas mileage) to a transformation innovation (how to make a car that
produces energy as well as consuming less of it). It created a system whose
product was so much greater than the sum of its parts that ordinary people, just
average drivers like you and me, could do extraordinary things- like drive fifty
miles on a gallon of gasoline in a Prius. (Friedman, 2008, p. 225-226)
While gasoline-electric hybrids such as the Prius still use petroleum-based fuel and emit
carbon dioxide, they utilize new technology to provide a temporary solution for lowering
the GHG emissions from transportation until cleaner sources of energy become readily
available.
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In addition to more fuel-efficient personal vehicles, walking or using public
transportation can be beneficial for reducing GHG emissions. According to an article in
Preventative Medicine, approximately fifty-percent of all trips made by car in the United
States amount to five miles or less. Walking, using a bicycle, and taking public
transportation are listed as alternatives to private automobile use for such short trips.
(Maibach et al, 2009) Still, public transportation is not efficient, or perhaps even not
available, in all areas. As such, urban planning should be conducted in such a way that it
lowers the need for car usage,
To get the maximum benefits from the changes in transport policy
suggested here, as well as from marketing and communication
interventions, changes in housing and locational policies will be required
too. These policies affect the distances people have to travel to reach the
important destinations in their daily lives and thus the feasibility of
sustainable and healthy ways to travel. (Maibach et al, 2009)
Clearly, there are many methods available today and potentially in the future that could
work to reduce the impact that transportation has on GHG emissions.
Budgetary Impacts
In terms of cost and benefit, reducing GHG emissions could have a multitude of
environmental advantages. In addition to reducing its potential impact on climate change,
other benefits could include cleaner air and reduced costs for transportation. The
previously mentioned National Program states explicit economic benefits that could
result from increasing vehicle efficiency and emissions standards. Much of the stated
benefit comes from fuel savings that will result from more efficient vehicles. The
National Highway Traffic Safety Administration (NHTSA) estimates that the fuel
efficiency improvements related to the National Program will cost $51.8 billion while
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saving $182.5 billion, yielding a net benefit of $130.7 billion. Approximately 16 billion
gallons of fuel could be saved by new vehicle efficiency standards from 2012 to 2016. In
the same period of time, carbon dioxide emissions will be reduced by an estimated 655
million metric tons. (U.S. Environmental Protection Agency, 2010)
Other EPA documents evaluate other criteria. For instance, the EPA measures
efficiency improvements related to a vehicle's air conditioning system, whereas the
NHTSA does not. When adding the benefits of more efficient air conditioning, the EPA
estimates that the National Program will cost $51.5 billion and save $240 billion,
equating to a net benefit of $189 billion. Approximately 77.7 billion gallons of fuel could
be saved as a result of stricter vehicle efficiency standards from 2012 to 2016, with a
reduction in carbon dioxide emissions amounting to 962 million metric tons. (U.S.
Environmental Protection Agency, 2010) If these estimates prove to be accurate, the
National Program could represent a substantial reduction in GHG emissions from
transportation sources.
While the National Program addresses personal transportation, public transit is
also important to reducing the sector's role in GHG emissions. As mentioned, public
transportation can be extremely advantageous from an environmental standpoint, as it
uses less energy per capita and results in correspondingly lower carbon dioxide emissions
per capita than private car travel (Zimmerman, 2005). However, maintaining and
expanding public transportation infrastructures can be costly: "The Federal Transit
Administration and American Association of State Highway and Transportation Officials
estimated the cost of maintaining existing transit condition as ranging from $14.8 to
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$18.9 billion and $20.6 to $43.9 billion to improve transit condition." (Zimmerman,
2005, p. 25) An interview with Professor Hilary Nixon, an assistant professor of urban
and regional planning at San Jose State University, generated additional insight into the
relationship between urban planning and public transportation. Professor Nixon
commented on how expanding public transportation is often only economically viable in
areas that will produce sufficient ridership due to the needs of commuters,
It requires and infrastructure system and enough density in terms of the
built environment around transit stations to make the investment from the
transit agency to make sense...In order for them to be able to provide that
type of service that's going to get people to where they want to go fast,
conveniently, you need to have a lot of riders...You can only do that if you
have enough people living in proximity to that station. (Nixon, Personal
Communication, 2012)
Essentially, there must be sufficient demand for public transportation to offset the
tremendous costs associated with its expansion and maintenance.
Public Outreach
The government has made attempts to encourage the usage of more efficient and
cleaner transportation options. Beginning in 2006, gas-electric hybrid vehicles became
eligible for a federal tax credit of up to $3,400. However, such credits have since been
phased out entirely, ending in 2011. Automobiles that run on compressed natural gas
carry incentives of up to $4,000, yet a relatively small network of fueling stations limits
their consumer appeal. Currently, only pure electric and plug-in hybrid vehicles offer a
substantial tax incentive, amounting to up to $7,500 depending on the vehicle. (U.S.
Department of Energy 2012)
The production of lithium-ion batteries frequently used in such vehicles can be
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detrimental to the environment, causing a disincentive for widespread use of electric
hybrid vehicles. A research article published in the Journal of Cleaner Production
acknowledges some of the inherent negatives of electric vehicles, "Areas in which data is
missing or inadequate and the environmental impact is or may be significant include:
production of binders, production of lithium salts, cell manufacturing and assembly, the
relationship between weight of vehicle and vehicle energy consumption." (Zackrisson et
al, 2010)
Additional steps could be taken by the government to lower transportation-related
GHG emissions, such as encouraging the use of public transportation. Perhaps the most
direct way of accomplishing this could be through increased fuel taxes. Professor Nixon
commented that the act of making it more expensive to operate private automobiles could
discourage their use, prompting people to seek other more environmentally friendly
forms of transport. (Nixon, Personal Communication, 2012) While fuel economy
standards and tax incentives for efficient vehicles can be regarded as progress, educating
the public to reduce the total number of miles driven must be taken as well.
Conclusion
There is no simple solution that will singlehandedly make a significant reduction
in the output of GHG emissions from the transportation sector. Rather, a comprehensive,
multidimensional approach to the issue must be applied. More efficient personal vehicles
will play a role in lessening the impact that transportation has on GHG emissions. Still,
this is far from a complete answer. Alternative fuels with lower carbon dioxide emissions
may eventually replace the petroleum-based fuels that are primarily used today.
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Advancements in renewable and clean energy could result in vehicles with significantly
lower carbon footprints as well.
The best possible solution to the environmental impact created by transportation
involves both policy change as well as adjustments in consumer behavior. This could
involve selecting a personal car with lower GHG emissions, or perhaps opting to use
public transportation instead. It will require that the government continue to set stringent
efficiency and emissions standards for privately owned vehicles while improving public
transit infrastructures. Combined with similar changes in other emissions sectors, the
potential effects of GHG emissions on climate change could be effectively controlled.
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What Scientists Support Al Gore’s Perspective?
Why Were Some of Them Discredited?
By
Eduardo Munoz
The human component of global warming is a topic that stirs up tremendous
controversy in both the scientific community and general public. During the last decade
the UN has called on the international community to take collective action against global
warming. There are competing scientific schools of thought on what is causing global
warming, and whether human activity has any role. Al Gore has brought one perspective
on global warming to the public’s attention with his highly publicized movie, “An
Inconvenient Truth.” Along with the praise and positivity the movie generated with some
people, his theories have also come with criticism and skepticism from the general public
and scientific community. To truly explore the validity of Al Gore’s theory and the true
intentions of his movie, one must take a look at the credibility of the scientists who
supported him and any possible alternative motives for doing so. What are the possible
motives for politicians and scientists to support the theory of human causality or
contribution to global warming?

Most people around the world know of Al Gore for two things; him being the runnerup to George Bush in the controversial Presidential election of 2000, and his movie, An
Inconvenient Truth, which brought to light the controversy regarding the human effect on
global warming. Due to Al Gore’s reputation and fame as a politician, there was and
continues to be a lot of skepticism about him releasing a movie that argued on behalf of
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such a controversial topic. Much of this skepticism was related to Al Gore’s motives
behind making this documentary, which many thought was purely for exposure to
catapult him into another Presidential election. Aside from all the criticism and
skepticism, there was in fact an overwhelming approval, particularly from the scientific
community, towards this documentary overall. It should be noted that Gore’s interest into
global warming did not simply emerge following his loss of the Presidential race. Gore
was in actuality highly involved in the topic of global warming since the early nineties as
the United States Vice-President under the Clinton Administration. One of the ways in
which Gore was involved with global warming during the early 90’s was when he pushed
for a carbon-tax, which was partially implemented in 1993 (Pianin, 12-30-2008, The
Washington Post).

When the film An Inconvenient Truth first opened, journalists from the Associated
Press called hundreds of climate scientists asking for their opinion on the film’s validity.
The first nineteen scientists who were interviewed all agreed that the film did in fact get
the science aspect of global warming and the human component of it “spot on.”
(Borenstein, 3-18/2007, The Washington Post). Gore’s theory is one that is very complex
but can essentially be outlined by three main points. His theory states that the earth is
indisputably warming and there is more than a 90 percent certainty that humans are
significantly contributing to this warming. It is widely accepted by the large majority of
the scientific community that the earth goes through natural cycles in which it naturally
cools and heats up. According to Al Gore, there has been a rapid increase to this natural
process caused purely by humans due to the large amount of fossil fuels being burned and
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to deforestation (Solomon, Qin, Manning, 2007, IPCC Fourth Assessment Report). This
argument is backed by the highly respected scientific group called the Intergovernmental
Panel on Climate Change or the “IPCC,” which was started by two United Nation
organizations, WMO and UNEP. The IPCC does not actually perform any research or
perform any experiments but simply publishes credible ones. The IPCC is widely
accepted as the most credible group releasing information and studies concerning the
topic of global warming and climate change by scientific community (Watson, 2001,
IPCC Third Assessment Report). Gore’s theory, which is backed by the IPCC,
essentially categorizes the human component of global warming into three main points:

1. The global average surface temperature has risen 0.6 ± 0.2 °C since the late 19th
century, and 0.17 °C per decade in the last 30 years.
2. There is new and stronger evidence that most of the warming observed over the
last 50 years is attributed to human activities, in particular emissions carbon dioxide and
methane gasses (Watson, 2001, IPCC Third Assessment Report).
3. If greenhouse gas emissions continue, the earth’s warming will also continue with
temperatures projected to increase by 1.4 °C to 5.8 °C between 1990 and 2100.
Accompanying this temperature increase will be increases in extreme weather and a
projected sea level rise. On balance the impacts of global warming will be significantly
negative, especially for larger values of warming (Watson, 2001, IPCC Third Assessment
Report)

To prove these three main points Al Gore presents the audience with a kneeling
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curve graph of Mauna Loa, Hawaii which has been in place since 1958 measuring the
concentration of green house gases in the atmosphere. This kneeling curve graph
demonstrates the amount of carbon dioxide in the air and clearly shows that there has
been a steady increase in carbon dioxide concentration over the last 60+ years in Mauna
Loa (Briggs, 2007, BBC News). Gore also shows before and after pictures of numerous
glaciers that have disappeared since 1850.

The relation between melting glaciers and an increase in carbon dioxide in the air is
extremely noteworthy. It was right around 1850 when the industrial revolution took
place worldwide and huge amounts of carbon emissions began to be circulated into the
air causing a dramatic increase in carbon dioxide. It was also at this time when these
glaciers began to melt (Mote, 2007, American Scientist). Gore offers further evidence by
showing studies conducted by the Physics Institute at the University of Bern, which dates
back green house measurements 650,000 years and clearly shows that carbon dioxide
concentration is higher today than ever before in the Antarctic Regions (Siegenthaler,
Stocker, 2005, Science Mag).

Lastly, Gore demonstrated how in the previous fourteen years there had been an
extreme false representation by media concerning the overwhelming evidence available
proving the relation between human causation and climate change. Instead the media
presented equal arguments for both sides of the topic giving the public a “false sense of
balance.” From the 928 peer reviewed articles looked at in 2004 by Naomi Oreskes, a
well respected and recognized science historian, actually argued against the theory of
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global warming. Those who did not support it simply did not comment rather than to
offer a rebuttal to the theory (Boykoff, J and Boykoff M, December 2004, Fairness and
Accuracy Reporting).

Gore goes on to warn readers and viewers of his book and documentary film that
global warming will likely have drastic consequences on the earth and that it will
devastate humanity. Gore said changes in human behavior must be implemented to avoid
these catastrophes. Despite Al Gore’s theory being accepted worldwide, many say that he
exaggerated the consequences. The biggest critique by scientists as well as the media in
regards to the film was the claim made by Al Gore that Hurricane Katrina was directly
related to global warming. This was a big mistake, because climate scientists have been
extremely reluctant to make any claims that relate temperature changes caused by green
house gases to hurricanes. This has of course been one of the main points that those
opposing Gore have focused on to refute his global warming theory altogether. One
prime example of this comes with popular conservative journalist and television
personality Glenn Beck. Glenn Beck created an hour long documentary that is entirely
dedicated to disproving Al Gore’s theory, in which he labels Gores beliefs as biased and
one sided. Mr. Beck uses counter arguments against the human component of global
warming that are backed by some well known and respected scientists. These scientists
include Freeman Dyson (Professor Emeritus of the School of natural Sciences), Richard
Lintzen (Massachusetts Institute of Technology, and Garth Palthridge (former Chief
Research Scientists at CSRICO). These three prominent scientists along with countless
others debated the accuracy of the computer models and graphs used by the IPCC. They
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all agreed that despite these graphs and charts being accurate from a computer generated
perspective, they do not have a strong relation to natural occurrences of the real world.
For example Richard Dyson argues that though these graphs give an accurate
representation of green gases in the air, they do not take into account other natural
occurrences that could be affecting the data, such as vegetation, soil, and dust that is
present in the air (Dyson, 2011, The Independent).

Aside from contesting the accuracy and validity of graphs and charts, other scientists
arguing against human causation of global warming simply deny that there is significant
or human causation of emissions to speed the earth’s warming cycle. By majority, the
prominent scientists who claim this do not so much present any evidence disproving Al
Gore of but rather focus on pointing out the holes in Al Gore’s argument. For example,
Astronomer Sallie Baliuanas of Harvard University, released an article for the Heritage
Foundation (a conservative based research foundation) stating that most increase of green
house gases caused by human components occurred after the 1940s and therefore
everything that occurred before that date was as a result of natural causes. Therefore the
earth would have heated regardless of human activity. Another argument against Al Gore
comes from William Harper, a physicist from Princeton University who was quoted
saying in a 2006 newspaper interview: "All the evidence I see is that the current warming
of the climate is just like past warming’s. In fact, it's not as much as past warming’s yet,
and it probably has little to do with carbon dioxide, just like past warming’s had little to
do with carbon dioxide.”
It can be confidently stated that the theory of global warming is a topic that is
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accepted by the large majority of the scientific community and the general population. In
the book by Thomas Friedman Hot, Flat, and Crowded, he argues that among the
scientific community as well as the general population, climate change and human’s role
in it is overwhelmingly backed by evidence. Friedman argues that there are only three
types of people who refuse to accept the human component of climate change, those who
financially benefit from fossil fuel companies, scientists who simply have different
scientific views and theories on global warming, and finally conservatives who choose to
ignore or reject all the evidence supporting the global warming theory, simply due to
their close mindedness (Friedman, 87, Hot Flat and Crowded). Despite the nearly endless
amount of evidence that has been released proving the significant contribution humans
have to climate change, there continues to be a large controversy concerning this topic.
One must ask the question, why is this still even a topic that is being debated upon
despite the overwhelming evidence supporting one side of the argument? The answer to
this question can be traced back to 2009 climate scientists email scandal that lead to a
huge legal scandal and an investigation into the scientists who supported the IPCC and Al
Gore’s theory.
In 2007 thousands of emails between credible climate scientists were hacked into
and made public. However, it should be noted that there is overwhelming evidence that
suggests that these email were in fact tampered with by the hacker to make them appear
much more dramatic than they really were. There was one sentence in the thousands of
emails that was particularly focused on and taken completely out of context. “The fact is
that we can’t account for the lack of warming at the moment and it is a travesty that we
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can’t.” Dr. Kevin Trenberth was in reality speaking about the necessity to attain better
monitors for energy flows in short term climate and variability and the media took this as
him speaking about the entire topic of the human component of global warming. This
was the entire extent of the emails yet it was made a universal controversy by the media,
particularly by the conservative media. Fox News used Dr. Kevin Trenberth’s email and
focused on that one particular sentence to attempt to disprove global warming as a theory
entirely. It was of course true that these scientists used poor judgment in communicating
such important and confidential ideas between one another through emails, however they
did not do anything morally wrong or fraudulent. After eight different committees
reviewed this scandal they found no evidence of fraud or scientific misconduct (Revkin,
11-20-2009, The New York Times). Just last year there was another attempt to further
damage and discredit the theory of global warming with the release of an additional 5,000
emails from the same 2009 emails, however this time around was not nearly as big an
issue as it was back in 2009. This may be a sign that the general population as well as the
media is perhaps coming to terms with the idea that global warming is a reality and to
argue otherwise is illogical at this point based on all the evidence being for one particular
side of the argument (Jowitt, Hickman, 11-23-2011, The Guardian).
Whenever there is news of a possible controversy of legal issues that can
potentially discredit Al Gore’s theory of global warming it is made worldwide news,
however whenever there is foul play on behalf of those arguing against Al Gore’s theory
the public hardly hears of it. On February of 2012 there was a scandal that broke out
having to do with the Heartland Institute, a conservative group that was formed to

77

discredit the human component of global warming. Unlike the email scandal that broke
out in 2009 which was simply a display of poor judgment by the scientists involved in it,
this scandal directly involved scientists admitting to being paid to argue against global
warming. An environmental scientist named Peter Gleick attained documents under a
false identity from the Heartland Institute which showed that the group was directly
funding a respected Physicist named Fred Singer, and prominent geologist named Robert
Carter to directly undermine the support for global warming (Horgan, 2-24-2012,
Scientific American). This appears to be a much more serious case than simply hacking
into emails that were merely conversations between two scientists. These documents
reveal that there was direct funding made to these two respected scientists to express a
certain opinion on a topic and to ignore all the evidence on the other side. Instead of the
Heartland Institute making the front page news and a huge scandal breaking out with a
deep internal investigation being conducted, the story was not heard anywhere besides
the scientific community.
Quoting Rama Gharfeh, a student at Fresno State University who will be pursuing
a Masters in Environmental Health, “the earth is warming dramatically year by year,
global warming is not a theory it is a fact. Human involvement is unquestionably
speeding up the process in which the earth is heating. Those who remain oblivious to the
contribution that humans are having, particularly those without scientific reasoning
behind their logic, simply amaze me in their level of ignorance” (Gharfeh, 4-4-2012,
Phone Interview). The human component of global warming remains today a topic of
extreme controversy despite the large majority of the scientific community supporting Al
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Gore’s theory. It cannot be denied that the earth goes through cycles that inevitably lead
to warmer temperatures as geological evidence has proved, but the tremendous amounts
of fossil fuels and human waste that is being thrown uncontrollably into the air cannot be
ignored. Evidence showing the before and after emissions of carbon dioxide in the air
from the industrial revolution to present day proves this. The scientists that supported Al
Gore remain the overwhelming majority of the scientific community which is in favor of
the human component of global warming. Despite this topic being in many ways settled
in the scientific community it has transgressed into a topic that is a much bigger deal in
the media. The reason for this is the fact that the media, particularly the conservative
side, does not benefit from having the world suddenly stop their reliance on nonrenewable resources, in particular coal. Conservative politicians know this and remain
completely close minded to the idea that human contribution is indeed having an impact
and thus logically speeding up the inevitable heating of the earth.
The reality is that whether the human component of global warming is
dramatically impacting the heating on earth or not, the public must implement ways to
lessen reliance on fossil fuels. The world as we know it today is running out of
resources, coal which is the biggest source of reliance for energy is not unlimited. If Al
Gore got one point correctly in his documentary it was that people must push for new
ways of attaining energy and the government must fund and support energy adaptability
methods that dramatically decrease our reliance on non-renewable resources. Even if
humans are not dramatically impacting heating on earth, do we not want to live in a
world where we can breathe clean air and drink clean water? The public should not look
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at this topic as a debate between two opposing groups but should instead look at the topic
of green gas emissions as a moral and health concern for themselves as well as their
families.
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Junk Science
By
Nathalie Loc
Introduction
Whether it is because of the recent perceived weather changes or the concern over
the cost of environmental preservation, the topic of climate change has been a
controversial issue. However, there has been a question of the legitimacy of science
behind climate research. Is the research behind climate change legitimate sound science
or “junk science,” and how has this controversy been a disadvantage to the study of
climate change and global warming? Due to the misuse of scientific data, lack of
knowledge among the public, and misinformation from the media, junk science has been
a reoccurring topic that discredits the study of climate change. The public should be
informed about the difference between junk science and sound science, in the study of the
relationship between global warming and human activity, in order to fully understand the
issue of climate change.
Background
According to Gary Edmond and David Mercer, the term “junk science” was first
adopted in the late 1980s and early 1990s, “where it has received its initial impetus and
articulation in the polemical works of Peter Huber of the Manhattan Institute.” (Edmond
& Mercer, 1998) However, the issue of junk science applied to climate change was not
raised until 1998. In 1998 Michael E. Mann, a Pennsylvania State University professor,
and his colleagues created a graph that displayed average global temperatures for the past
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1,000 years. Although the first thermometer for ambient air was invented by Galileo in
the late 1500s, accurate thermometers were not widely available until the 1750s. Because
accurate weather thermometers were not made until the end of Mann’s observation
period, Mann along with his colleagues used a proxy to determine the average
temperatures of Earth by using “tree rings, bore hole samples, peat bogs, extracted ice
cores, bristle cones, and a host of others.” (Horner, 2007) They took the average
temperatures that were recorded from the1890s and onward (check this date…it could not
have been 1990!), which showed a sharp spike, resembling a hockey stick. However, he
used a flawed methodology and flawed data 1which then resulted in flawed results, which
could not be duplicated. According to Horner, “if it is ‘sound science,’ it must be capable
of replication.” (Horner, 2007) “Nature (the scientific journal that published the original
Hockey Stick research) never verified the data, the archiving rule, and the methods
correctly.” (Horner, 2007) The IPCC used the Hockey Stick graph in their 2001 report
which went under scrutiny. Not only did Mann know that his graph was flawed, but he
still allowed the IPCC to publish his findings, which furthered his status in the scientific
world. This controversy was the most memorable incident of junk science publicized in
climate change regarding junk science. Because of this particular incident, studies of
climate change have had to deal with the scrutiny of the public regarding the legitimacy
of their research.
Junk science is defined as “faulty scientific data and analysis used to advance special
interests and hidden agendas.” (Milloy, n.d) According to U.S. social scientist Michael
Corolan of Colorado State University, “defining a ‘finding’ as junk science relies on our
having a clear and unproblematic understanding of what science is, and just as
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importantly what it is not.’” (Bradley, 2011) There is a difference, however, between
being wrong and junk science. Having mistakes or incorrect data does not necessarily
mean that the research is junk science. Although junk science “ approximates to that
observation-hypothesis-prediction-experiment-new-observation-amendment-(peer
review)-theory cycle with which we are all fairly familiar,” it is how scientists use the
findings that differentiates sound science from junk science (Bradley, 2011). Unless a
researcher uses his studies for personal gain, it is not regarded as junk science. According
to junkscience.com, Milloy states, “Being wrong is not the same as being guilty of junk
science.” (Milloy, n.d.) Because the scientific method requires a series of experiments
based on trial and error, scientists are constantly wrong. Nevertheless, they recognize
their errors and repeat their trials to find the most accurate results. “The scientific method
calls for trial-and-error until the truth is determined. More than likely, this means many
trials and many errors. Scientists learn from their errors. Wrong science is part of the
scientific method.” (Milloy S. J., 2002, pp. 43-44)
Analysis
The average member of the public may never have been exposed to the concepts
of sound science, so he may not understand the differences between junk science and
“sound” science. An important factor in determining whether a study is junk science is
recognizing the differences between junk science and science. According to Stephen
Lower, “there is no single test that unambiguously distinguishes between science and
pseudoscience (junk science), but as the two diverge more and more from one another,
certain differences become apparent.” (Lower, 2010) Lower describes the factors that
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differentiate science from junk science. Lower explains the difference of objective in the
two types of science with five points:
1. The primary goal of science is to achieve a more complete and more unified
understanding of the physical world, while junk science is more likely to be
driven by ideological, cultural or commercial goods.
2. Scientists have a continual expansion of knowledge in the discipline due to the
rigorous research, but in junk science, the field has evolved very little since it
was first established. The small amount of research and experimentation that
is carried out is generally done more to justify the belief than to extend it.
3. Often times when doing research, data is not always consistent. When this
happens in science, it generates intense interest among scientists and
stimulates additional studies, however in junk science additional studies are
only done to validate their beliefs, otherwise they are ignored or actively
suppressed.
4. In scientific inquiry, scientific ideas and concepts must stand or fall on their
own merits, based on existing knowledge and on evidence, while the concepts
of junk science are usually driven by individual egos and personalities, almost
always by individuals who are not in contact with mainstream science.
5. In science, the result remains subject to be questioned or rejected at any time,
to create the most accurate results, while junk science, results are unlikely
ever to be altered or shown to be wrong. (Lower, 2010)

The Intergovernmental Panel on Climate Change (IPCC) is an organization
formed by the United Nations Environmental Programme (UNEP) and the World Health
Organization (WHO) to review scientific research about the potential human impact on
climate change. (IPCC, n.d.) The task of the IPCC is to “assess the scientific and
technical information about climate change in a comprehensive, transparent, and
objective manner.” (Union of Concerned Scientists, 2002) However, the IPCC is not
considered a scientific body but instead a political body that consists of government
officials. According to Horner, “the choice of authors and reviewers, as well as the final
review of its Reports, is conducted by government officials, who may or may not be
scientists.” (Horner, 2007) The IPCC also does not carry out any new research but
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instead, “its mandate is to make policy relevant assessments of the existing worldwide
literature on the scientific, technological and socioeconomic aspects of climate change.”
(Solomon, 2008)
Al Gore stated in 1992 that “only an insignificant fraction of scientists deny the
global warming crisis. The time for debate is over. The science is settled.” (Solomon,
2008) After making this false statement, he along with the United Nations’
Intergovernmental Panel on Climate Change (IPCC) and other governmental agencies
went on to state that there is a scientific consensus. However, according to Solomon,
“claims of scientific consensus remain unsubstantiated.” (Solomon, 2008)
Politics is driven by the power of consensus. However, when it comes to the
science of climate change, there is no consensus. “The means they (politicians) employ to
preserve the appearance of consensus – fairly well define the opposite of science. They
are instead politics. The consensus claim is a critical one for the politicians,” says Horner
(Horner, 2007). In an interview with Joseph Romm, a physicist and acting assistant
secretary in the Department of Energy in the Clinton Administration, the reason there is
no consensus regarding the human impact on climate change is that “climate change has
become a political issue, not a scientific reality” and because of this nothing is certain.
(Friedman, 2009)
Budgetary Impacts
Scientific consensus on the causes and possible effects of global warming has not
been developed. The reason for this is because of funding. Currently the outcome of
scientific research seems to depend on who is funding them, whether it is a government
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agency, politician, or business. Singer (2002) says, “Scientific societies and journals tend
to express a range of views, depending on who’s in charge.” (Singer, 2002) They support
the research of a scientist whose work seems to be leading to results that support the
funder’s perspective. In the result may be that “lies about climate change gain credence
even when they fly in the face of the science that supposedly is their basis.” (Lindzen,
2008)
Taxpayers pay for government agencies. According to Horner, Michael E.
Mann’s “Hockey Stick Graph” research was funded by the U.S. government’s annual five
billion dollar climate research budget. The IPCC promoted the Hockey Graph, which led
to false claims about human impacts and climate change. Every year, the U.S.
government spends five billion taxpayer dollars on climate change research; as a result
there is a lot at stake for who gets the funding. Horner (2007) states, “Climate modelers
will tell you they can predict cooling if that’s what you desired.” (Horner, 2007) Lindzen
(2008) asserts that scientists have been not only intimidated by money, but also by fear.
(Lindzen, 2008)
Alarmism is the reason why politicians get involved with scientific funding.
According to Lindzen, “Ambiguous scientific statements about climate change are only
hyped by those with vested interest in alarm, thus raising the political stakes for policy
makers who provide funds for more science research to feed more alarm to increase the
political stake.” (Lindzen, 2008) The cycle of alarm has increased federal funding for
climate research. Before the 1990’s federal funding for the study of climate change was
only a few hundred million dollars per year in comparison to April 2006 when funding
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was 1.6 billion dollars. (Lindzen, 2008)
Businesses like coal and oil are no more even handed in their distribution of
funding for climate change research, seeking outcomes that would benefit their
businesses. They pay for scientific research teams to find conclusions that would show
how oil does not affect global warming so their companies will not be under scrutiny by
the public.
According to Doughton, a staff reporter for the Seattle Times,
“Over the past decade, coal and oil interests have funneled more than $1 million
dollars to about a dozen individual global warming skeptics as part of an effort to
‘reposition global warming as theory rather than fact,’ according to industry
memos first uncovered by Boston Globe journalist Ross Gelbspan. From 2001 to
2003, ExxonMobil donated more than $6.5 million to organizations that attack
mainstream climate science and oppose greenhouse-gas controls.” (Doughton,
2008)
Public Outreach
If scientists want to keep their fund for research, they are “pressured to conform
to the prevailing paradigm of climate alarmism.” (Carter, 2008) Not only will their
funding be cut if they publicize their findings but it is considered a taboo if you want to
be a creditable scientist. According to Joseph Romm, “Scientists in America are reluctant
to become popularizes…” Romm says in order for scientists to be taken seriously, they
do not go and talk to the public. (Friedman, 2009) The past has shown that scientists who
have dissented from alarmism have had their grants taken away, their work ridiculed, and
been discredited as “industry stooges, scientific hacks or worse.” (Lindzen, 2008)
Although scientists may have an opinion on an issue, they are to do it privately,
not risking their funding for research. Singer states, “Many scientists show ‘concern’ in

88

public but voice doubts in private. Government funding agencies, which support much
scientific research, are unlikely to support a proposal unless it expresses deep concern
about global warming and explains how the study will save the world.” (Singer, 2002)
Scientist are restrained from making statements by their employing organizations,
however, if scientists do publicize their findings their press release is controlled by the
organization funds their work (i.e. image consultants). (Carter, 2008)
The media controls the stories that are released and are one of the ways the public
is informed about junk science. Corolan published an article in a current issue of IJSS
(International Journal of Sustainable Society) in which he states “how there are limited
numbers of definitions that can be gleaned from the media sample to define junk
science.” (Bradley, 2011) This research was to show that there is no knowledge of what
junk science is in the media. Corolan examined a decade of media print and examined the
media’s perspective on the definition of junk science. His studies show that there is no
consensus on the definition of junk science. Out of the top ten definitions, the top three
were ranked as follows: “1. Poor methodology (21%), 2. Too much uncertainty to arrive
at a drawn conclusion (14%), 3. No data or unsubstantiated claims 14%).” (Bradley,
2011) Although these definitions suggest what junk science is, they also demonstrate the
lack of consensus on the concept of junk science in the media. This in turn affects public
attitudes to science. As George Monbiot, a British environmental activist and writer
stated, “The climate deniers took full advantage of the media’s instinct to give “balanced”
coverage to any controversial issue and used it to put doubts in many people’s minds.
They didn’t have to win an argument to succeed… only cause as much confusion as
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possible” (Friedman, 2009).
The media’s main goal is revenue. In order to get revenue, they have to sell their
stories. Their readers are only interested in things that they fear. According to Steve
Milloy, in Junk Science Judo, “Ratings, circulation, and hits translate into advertising
revenue profits. If the media can get your attention, you can help their income statements
and balance sheets. Scaring you is one way to get your attention.” (Milloy, 2002) The
media thrives on the public’s alarmism. Junk science in the media, “has much to do with
misunderstanding the science of climate, plus willingness to debase climate science into a
triangle of alarmism.” (Lindzen, 2008) Milloy believes that the reason for the media
using alarmism to boost their ratings is that the public believes that what they broadcast is
true. “Most people do not think of the news as just another show struggling for ratings.”
(Milloy, 2002) They use vague words to scare their audience into a conclusion without
any scientific facts. “Each alarmist article is larded with words such as ‘if’, ‘might’,
‘could’, ‘probably’, ‘perhaps’, ‘expected’, ‘projected’, or ‘modeled’ and many involved
in such day dreaming, or ignorance of scientific facts and principles that they are akin to
nonsense.” (Carter, 2008) According to Junkscience.com, the media,
“Many use junk science to produce sensational headlines and programming, the purpose
of which is to generate increased readership and viewer ship. More readers and viewers
mean revenues for advertisement. The media may also use junk science to advance
personal or organizational social and political agendas.” (Milloy S. )
Conclusion
Because of junk science, groups such as “Global Petition Project (Founded in
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2010)” have formed. They are the skeptics of man-made global warming, and the project
is to, “demonstrate that the claim of settled science and an overwhelming consensus in
favor of the hypothesis of human-caused global warming and consequent climatological
damage is wrong. No such consensus or settled science exists.” (Seitz, 2010) The petition
list consists of a large number of American scientists who reject the determination that
climate change is man-made. The scientists reject the hypothesis that global warming is
cause by humans because it is “without scientific validity” and any government action
based on this hypothesis would only result in “unnecessarily and counterproductively
damage to both human prosperity and the natural environment of the Earth.” (Seitz,
2010)
The research being done on climate change will continue so that the public will have
a better understanding about Earth’s cycles. The issue of climate change will remain
under the scrutiny of the media and policy forums. (Union of Concerned Scientists, 2002)
According to Bradley, to maintain science in climate research it is necessary to
understand the definition of junk science to avoid controversy such as Michael E. Mann’s
Hockey Stick graph. In order to keep moving forward with a plan for adaptation to
climate change and attendant global warming government policy makers need to know
the difference between junk science and science. “Understanding how the term junk
science is used will enhance debates surrounding the science of sustainability. By better
understanding what science is, we will be better positioned to use it optimally and
accurately as we seek to plot a sustainable path forward.” (Bradley, 2011)
Although junk science is a phenomenon that has made a negative impact on the
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publics knowledge of climate change research, past mistakes may make editors and the
public more careful in accepting definitive statements about a science that is evolving and
speculative over the long term. The Union of Concerned Scientists have proposed a plan
to improve the public understanding of climate change and a more open atmosphere for
policy action is to “repeatedly, patiently, and strategically present accurate, credible
information to the media and policymakers.” (Union of Concerned Scientists, 2002)
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What is the UN’s Position on Climate Change?
By
Kent Soliday
Introduction
The United Nations (UN) is well known for its work promoting international
peace, but issues of war and conflict are not its only areas of interest. Global climate
change has created new international concerns that the UN has addressed in a variety of
ways, all of which acknowledge the issue as a danger to the environment and human
existence. For example, the UN has a program that is designated to lower the
degradation of the environment and to promote environmental adaptation. The UN has
hosted a number of international conferences and introduced international protocols. The
organization is not a sovereign power and therefore cannot force nations to adopt
regulations, but it puts on programs, holds conferences, and creates protocols to better the
environment for a future that is inevitably being affected by climate change.

Background
The global response to environmental issues did not simply start with the fear of
climate change. The notion of global climate change due to human influence has been
circulating since Svante Arrhenius suggested industrial activity could affect the
environment in 1908. In the 1950’s, a large amount of scientific evidence of climate
change was being discovered. However, the idea of climate change was not a societal
concern until more recently. (Schroder, 2001) The UN began addressing environmental
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issues in the 1970’s. Its reasons for doing so have evolved over the past forty years, but
much of its initial worry remain in its actions to this day. In order to understand the
reasons for protecting the environment forty years ago, it is necessary to look at the
philosophy of that age and a few cultural aspects as well.
The first major international meeting the UN held was The Stockholm Conference
on the Human Environment in 1972. It was composed of 1,400 participants from 113
states, and while only two heads of state attended, the conference was still considered a
milestone in international environmental policy. (Djoghlaf, 2007) The conference
addressed the degradation of the environment and planned to get international support for
its protection. A key idea within the conference was to promote the idea of the human
right to a healthy environment. The Stockholm Declaration states,

Man is both creature and moulder of his environment, which gives him
physical sustenance and affords him the opportunity for intellectual, moral,
social, and spiritual growth. In the long and tortuous evolution of the human
race on this planet a stage has been reached when, through the rapid
acceleration of science and technology, man has acquired the power to
transform his environment in countless ways and on an unprecedented scale.
Both aspects of man’s environment, the natural and the man-made, are
essential to his well-being and to the enjoyment of basic human rights – even
the right to life itself.
(Tolba, 1988: 3)

This idea of man’s right to a healthy environment is often considered
anthropocentric by those who believe the environment should be protected for its own
sake rather than the survival of the human race. (Wilkins, 2007) During the 1970’s,
authors like Aldo Leopold were voicing their beliefs on a system of environmental ethics.
Leopold wrote, “A thing is right when it tends to preserve the integrity, stability, and
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beauty of the biotic community. It is wrong when it tends otherwise.” (Scherer & Attig,
1983: 30)
The fair treatment of the environment is also a religious and cultural matter. The
Qur’an states that nature and the environment is evidence of God. It encourages Muslims
to respect it and better understand it. (Ebrahimi, 2012) "Greater indeed than the creation
of man is the creation of the heavens and the earth." (Qur’an 40:37) But the threat to
human existence may have been the catalyst to international environmental policy and is
what made UN international environmental policy possible.
Another important element to the Stockholm Conference on the Human
Environment was development. The third proclamation in the Stockholm Declaration in
summary states, man’s technological advancements can be used wisely to promote a
better human environment. Proclamation four states, “In developing countries most of the
environmental problems are caused by under-development.” (Tolba, 1988, p.3) It urges
developing countries to keep the environment’s well-being in mind while they become
more industrialized. It then states that already developed countries need to “reduce the
gap between themselves and the developing countries.” (Tolba, 1988, p. 3) In the year
before Stockholm, a small meeting took place in Founex, Switzerland. Its purpose was to
prepare for the upcoming Stockholm meeting. There they came to the conclusion that
environmental issues within developing countries can be resolved through sustainable
development. This is often called “the Founex approach.” and is often considered to be
the first definition of sustainable development. (Djoghlaf, 2007)
At the end of the Stockholm conference, members agreed to 109 national and
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international recommendations to protect the environment and 150 other propositions.
The conference at Stockholm set the stage for other international meetings and
agreements. Prior to 1972, only about forty-two international environmental treaties
existed. After 1972 there were over 500 treaties. (Djoghlaf, 2007) In addition to these
treaties was the UN General Assembly’s resolution 2997, implemented on December 15,
1972. It created the United Nations Environment Programme. (UNEP)
Understanding what the UNEP is, what it does, and how it works requires looking
at its organizational position within the UN. It is currently part of a bigger entity called
The United Nations Development Group, UNDG, which did not actually form until 1997.
The UNDG has a wide sphere of influence as it “unites thirty-two UN funds,
programmes, agencies, departments, and offices that play a role in development.”
(UNDG, 2012) The UNDG is one of the three large branches of the UN Chief Executives
Board which coordinates the many UN organizations. (UNDG, 2012)
The UNEP is not a convention or a protocol, although it has a major role in these
areas. It is “the first United Nations entity devoted entirely to the protection of the
environment.” (Djoghlaf, 2007, p. 3) Its headquarters is in Nairobi, Kenya, and was the
first UN organization to be headquartered in the third world. (Tolba, 1988) Upon its
creation at Stockholm, the program was given several goals, among which were seeking
countries’ cooperation in international environmental policy, making environmental
scientific discoveries available to nations, and creating reports on the effectiveness of
environmental policies. (Djoghlaf, 2007) The UNEP website includes a list of its “six
priotities” which include climate change, disasters and conflicts, ecosystem management,
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environmental governance, harmful substances, and resource efficiency.
There have been numerous conventions similar to Stockholm that the UN has
held. One of the more significant meetings was the Rio Conference held in 1992. While
Stockholm drew only two heads of state, more than one-hundred heads of state were
present at this convention. (Djoghlaf, 2007) In addition, UN meetings were held prior to
the conference in 1989 to prepare for what would be discussed. A group of twenty-five
heads of state met in The Hague in The Netherlands to discuss what would become the
United Nations Framework Convention on Climate Change. (UNFCCC) The issue of
climate change was addressed by this meeting as a crucial international security issue.
(Djoghlaf, 2007) The heads of state were joined by a large number of representatives
from non government organizations from all over the world. Over 1,500 representatives
from non government organizations attended the Rio conference to voice their beliefs on
the treatment of the environment. There was a large increase in the number of non
government organizations working on climate related public policy issues shortly after
the Rio conference.

Analysis
As was mentioned previously, sustainability was first discussed in Founex,
Switzerland and has become a pervasive concern. In his book Hot, Flat, and Crowded,
Thomas L. Friedman highlights the concerns of developing countries and the
environment. He says that “it is critical that the developing world leapfrog the developed
world in energy…” (2008, p. 203) Instead of developing countries resorting to sources of
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energy that are harmful to the environment, like coal, they need to skip straight to clean
energy sources, which represents a restatement of the Founex concepts of sustainability.
The UNEP’s work addresses many different issues. For example, it has played a
role in international peacekeeping. According to the UNEP, a large proportion of the
world’s conflict is caused by fighting over natural resources, especially after natural
disasters take place. The UNEP also recognizes that the environment tends to be a victim
of war and conflict and stresses that peace can help preserve it. (UNEP, 2012) Other
writers and thinkers believe that a scarcity of natural resources might give humans the
incentive to work together in order to survive. (Arsel, 2011) The program aims to lower
the threat to human lives by aiding communities vulnerable to natural disasters, and
deploying recovery programs to countries affected by natural disasters, such as Haiti in
2010.

Legal Issues
The UN does not have the authority to enforce laws because it is an international
organization with voluntary membership. Conference and convention agreements have
to be executed by the participating countries’ legislative bodies, where policy debates
often focus on national economic impacts rather than international benefits. Two
examples of the UN’s success and struggle in environmental policy are the Montreal
Protocol and the Kyoto Protocol.
The Montreal Protocol began with the Vienna Convention for the protection of
the ozone layer in 1985. (Djoghlaf, 2007) The main focus of the convention was to

100

acknowledge the effect humans had on the ozone layer and to create a plan to protect it.
The convention set the stage for what would become the Montreal Protocol which
commenced in 1989. “The Montreal Protocol on Substances that Deplete the Ozone
Layer was designed to reduce the production and consumption of ozone depleting
substances in order to reduce their abundance in the atmosphere, and thereby protect the
earth’s fragile ozone layer.” (UNEPOS, 2011, p. 1) The major substances that needed to
be controlled are known as Chlorofluorocarbons or CFC’s. These substances “were
developed in the early 1930s and are used in a variety of industrial, commercial, and
household applications.” (CIESIN, nd, p. 1) According to the United Nations
Environment Programme Ozone Secretariat (UNEPOS), 197 countries have ratified the
protocol, which is essentially worldwide approval. (2011) The protocol has been
successful in decreasing the production of CFC substances previously used in appliances
and goods. According to Newman & Morris, there has been a decrease in CFC
concentrations in the atmosphere, and the ozone layer above the north and south poles
should recover within fifty years or so. (Newman & Morris, 2003)
The Kyoto Protocol is somewhat similar to the Montreal Protocol, and the UN
considers them to be “mutually supportive.” (UNEP, 2007) However, its main idea is
much different. While Montreal serves to protect the ozone layer, Kyoto addresses
climate change overall. (UNEP, 2012) The Kyoto agreement is a protocol to the UNFCC
convention. “When they adopted the Convention governments knew that its
commitments would not be sufficient to tackle climate change.” (UN, nd, p. 2) UN
member states adopted the Kyoto Protocol in 1997 to put the convention’s thoughts into
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action. The Kyoto Protocol requires developed industrial countries to adhere to “legally
binding targets” that contain or retain their emissions to a specified amount by a certain
date. (UN, nd, p. 2) Reluctance to join the Kyoto Protocol is economic, as it only applies
to developed countries, like the United States and the European Union, and not countries
that are currently developing, like India and China. This puts developed countries at a
disadvantage economically as the developing countries can continue to create industryrelated pollution without breaking the treaty. Developed countries that did not join the
Kyoto Protocol were concerned that letting developing countries continue to industrialize
with unsustainable resources would lead to the same problems that were being addressed
in the Kyoto Protocol. (UN, nd) This and the economic effects have led some countries
like the United States and Canada to not participate, in the Kyoto Protocol, even as they
have “legal obligations” to the treaty. (Clark, 2011) Canada’s withdrawal is effective in
December 2012, and although a US representative signed the protocol in 1998 it was
never ratified by Congress. (UN, 2012)
In an effort to implement the Kyoto Protocol there was the Copenhagen Summit
in late 2009. Its initial goal was to improve the international implementation of the
Kyoto Protocol, but it was not very successful. According to Carraro & Massetti (2012)
its failure was due to issues like the United States’ failure to “sign a binding agreement,
as the Senate had not passed the Boxer–Kerry Bill.” (524) In addition, developing
countries were afraid to slow down their economy as it would not help improve poverty
conditions. (Carraro & Massetti, 2012) Some analyst believe that a failure to agree on
the science of climate change and the question of human impact led to “self-serving” and
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“avaricious” behavior by the world’s largest economies. (Dvorsky, 2010)
The issues with Kyoto have caused some international tension. Canada left the
protocol in late 2011 and shortly after the Durban talks. They were supposed to create a
second phase of Kyoto. The original Kyoto Protocol ends on December 31, 2012.
(Bodansky, 2011) The second phase would begin in 2020 and countries like India,
China, and Canada all agreed to take on emission cuts. But Canada was afraid of the
budgetary costs. In addition, Canada would only remain in the protocol if “it included
binding commitments for all of the world’s largest greenhouse-gas emitters, and called on
China and India to agree to binding emissions cuts.” (Clark, 2011, p. 1) China criticized
Canada’s move as it was not helping to implement the Durban agreement to extend Kyoto.

What these countries may not realize are the benefits of lowering emissions
through new technology. In Hot, Flat, and Crowded, Friedman advocates the idea that
finding cleaner sources of energy could be the next big industry. Countries that work
towards finding new sources will not only protect the environment but improve their
economic conditions. A renewable resource race may be exactly what Kyoto and Durban
needs to succeed. (2008)

Budgetary Impacts
After Stockholm, The Environment Fund was created to allow the UNEP to go
through with its stated goals. However, the program did not have much money to work
with. According to Djoghlaf, “at the peak of its activities, the fund had an annual budget
of barely 120 million dollars to assist no fewer than 132 countries.” (2007, p. 5) This
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issue would be addressed twenty years after Stockholm in Rio De Janeiro. Speculation
continues about whether or not the UNEP is really effective, but attempts to spread
assistance to over 132 countries alone can be considered quite an accomplishment even
with a lack of funding.
A more sustainable method of funding was adopted at Rio in 1992. “Created in
the wake of preparations for the Earth Summit, the Global Environment Facility (GEF)
very quickly emerged as the financial mechanism of the Rio Conventions and,
consequently, as the principal financial mechanism of sustainable development…The
GEF allocated more than US$4.2 billion in donations and mobilized no less than US$16
billion in additional resources to finance more than 1,600 projects for global
environmental protection in more than 160 eligible countries.” (Djoghlaf, 2007, p. 10)

Public Outreach
The UNEP makes information readily available for anyone or any nation through
their Division of Communications and Public Information. This includes regular articles
which reveal the program’s activity and scientific studies. (UNEP, 2012) In addition to
“UNEP News” are the program’s international campaigns. For example, Plant for the
Planet is a campaign that promotes planting at least 1 billion trees every year. Over 12
billion trees were planted worldwide within the first five years of the campaign. (Plant for
the Planet, 2012)
The UN Reduced Emissions from Deforestation and Forest Degradation (UNREDD) is not a campaign by the UNEP but does have a global impact. According to the
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UN, the program’s goal is to prevent deforestation as it makes up 20% of emitted
greenhouse gasses globally. (REDD, 2008) However, organizations like Earth Peoples
have brought attention to the issues that REDD causes. According to Earth Peoples,
REDD has been known to “violate human rights and indigenous peoples rights” when
they take native peoples’ land away to give priority to the “carbon market.” (Earth
Peoples, nd, p. 1) The organization argues that the entire REDD program is a method of
insuring money in the Carbon Market system. (Earth Peoples, nd)
Conclusion
Over the past forty years the UN has put many efforts into addressing issues of
climate change and the environment. More recently it has struggled with getting
industrialized countries to ratify the Kyoto Protocol. It is hard to tell whether or not
Kyoto will be a successful protocol any time soon but its struggle may eventually lead to
a race for new renewable energy industry. Many of the conferences, conventions, and
protocols that the UN has held have had near universal acceptance rates. Their
participation alone displays that the world is worried about climate change and is willing
to do something about it.
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Climate Change and the Netherlands: Policies and Concerns
By
Kyle Palermo
Introduction
The threat of global climate change has had a pronounced impact on global
affairs. International and domestic spheres have been impacted with respect to law and
politics, cultural and social activity, as well as economics, science, and more. In addition
to climate science itself, the relationship of climate change and institutions and their
mutual effect on one another is a fertile area of study.
An important case study in this spirit is that of the Netherlands. Unique geography,
economic robustness, and a modern, liberal political system make the Netherlands unique
with respect to global climate change, in terms of stake, as well as potential for reaction.
Examining potential effects of global climate change in the Netherlands, the reactions to
such change at multiple levels, and analyzing the findings will bring to the forefront
important knowledge about the case in particular, as well as practical insights for the
world at large.

Issue Background
Potential Consequences

The potential effects of climate change have been detailed extensively across a
broad array of disciplinary perspectives. The impact of climate change has been analyzed
with respect to forests (Bytnerowicz, et. al., 2008), fisheries (Brander, 2010), marine
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physiology (Lacou-Labarthe, et. al., 2012), groundwater (Green, et. al., 2011), and access
to medical infrastructure among the elderly. (Oven, et. al, 2012) Judging by the rapidly
accelerating impact of climate issues in virtually every field, these are just a few of the
climate change aspects under study. Therefore, a survey of all the potential effects of
climate change—anthropogenic or otherwise—on the Netherlands exceeds the scope of
this discussion.
For the purpose of surveying and analyzing the Dutch approach to climate change
mitigation and adaptation, it will suffice us to examine only briefly the consequences of
climate change which potentially await the Netherlands. The Dutch share many of the
same climate related risks faced by other regions: sea level and river rises, temperature
increase, flooding and other extreme weather phenomenon, and even drought. (Dopp, et
al. 2009, 2)
More specifically, the Netherlands’ unique geographical position as a low-lying
nation adjacent to the North Sea has exemplified the very real stake it holds in climate
change mitigation and adaptation. This reality is perhaps best exemplified in the tale of
the thoughtful Dutch youth whose useful finger prevented a flood (Mapes Dodge
1865[2003], 105) or the extensive history of water management in the present-day
Netherlands. (Oosthoek n.d.) Accounts have cited 55 percent (IPCC 2007) and even 66
percent (Faiola and Eilperin 2009) of the Netherlands as lying below sea level. These
numbers have been exposed as false. The real figure is less than half of these estimates:
26 percent below sea level. (Reuters 2010)
Despite the past exaggerations, the geographical peculiarities of the Netherlands
109

do result in increased susceptibility to extreme weather phenomenon and sea level rises.
However, Dutch efforts to mitigate such dangers stretch beyond coastal/river defense.
The government of the Netherlands bases its climate change policies on the assumption
that climate change and associated sea level rise is causally related to anthropogenic CO2
releases. Therefore, efforts at mitigating climatic impacts center on reducing such
emissions. (Government of the Netherlands, n.d., a)
Political Reactions

Environmental policy in the Netherlands dates back over twenty years and has
achieved the dual success of mitigating environmental problems without stifling
economic growth. (United Nations, n.d.) The government of the Netherlands is
responsible for “enhancing the well-being and living standards of all its inhabitants both
now and in the future. The protection and enhancement of the living environment is an
important aspect of this duty…” (United Nations, n.d.) Within this broad framework,
sustainable development takes a paramount role, and is approached from a globalist
perspective with international cooperation. (United Nations, n.d.)
International Efforts

Efforts at the international level comprise the most important and extensive
guidelines for climate change policy in the Netherlands. The political centerpiece of
climate change policies in the Netherlands is the European Union and its associated
environmental targets and regulations. Foremost among such targets are the so-called
“20-20-20” goals: a 20% reduction of EU greenhouse gas emissions relative to 1990
levels, energy use relative to projected usage, and energy produced by “renewable
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resources”. These goals were introduced to the Netherlands in the form of an emissions
trading system. These are national targets to address those emissions in areas not
addressed by the above targets. They include a 14% target for share of energy produced
by renewable sources in an effort to push the EU toward its 20% goal and efforts
involving carbon capture and storage. (Government of the Netherlands, n.d., a)
The Netherlands’ climate change mitigation policies are also impacted by various
international treaties. Foremost among them is the UN Framework Convention on
Climate Change, as well as the Kyoto Protocol, to which the Netherlands is a signatory.
Article 17 of Kyoto spells out a means by which signatories can acquire and trade
“emission units” in order to assist the meeting of reduction goals. (UNFCCC, n.d. a) The
Netherlands has employed mechanisms allowed for under Kyoto which are designed to
offset emissions via the purchase of emission credits from abroad and via the three
specific mechanisms outlined by Kyoto: Clean Development Mechanism (CDM),
Emission Trading System (ETS), and Joint Implementation (JI). (Government of the
Netherlands, n.d., a)
The CDM allows for the granting of credits to developing countries in exchange
for emission reduction endeavors. These credits, each representing a fixed quantity of
CO2, can be traded or sold to industrialized countries in order to facilitate their meeting of
emission reduction targets. This mechanism has also generated the bulk of the funding for
the UNFCCC Adaptation Fund, which contributes to climate threat mitigation in
developing countries which are particularly susceptible to climatic phenomena.
(UNFCCC, n.d. a) The Netherlands obtains credits through investment in CDM projects
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in Africa, Asia, and Latin America, the financing of which is mediated by a number of
public and private international banking operations. (Government of the Netherlands,
n.d., a)
The establishment of the European Union ETS was a direct result of the
stipulations of Kyoto. (UNFCCC, n.d. a) It is one of the chief policy tools available to
EU lawmakers and officials, and is both the earliest and largest attempt at creating an
internationally binding emission exchange system. The scheme operates on the “cap and
trade” model, whereby limits on emissions are established for particular actors, which
must either be respected or offset by the purchase of a corresponding amount of
emissions credits. The looming potential of hefty punitive fines gives teeth to this
scheme. (European Commission, n.d.) In the Netherlands specifically, the Dutch
Emissions Authority distributes and supervises the exchange of emission rations to
domestic organizations, which must purchase a corresponding amount of credits from an
organization which has not expended its emission ration. (Government of the
Netherlands, n.d., a)
JI is another mechanism spelled out under the Kyoto Protocol that lends greater
flexibility to signatory nations in their meeting of emission reduction goals. It provides a
mechanism for countries with emission reduction commitments to sponsor projects in
other such countries, and earn credits to assist in meeting reduction targets. (UNFCC,
n.d., b) The Netherlands participation in JI projects involves cooperation with the Middle
East, New Zealand, and Eastern Europe, and is mediated by the World Bank and other
international banking institutions. (Government of the Netherlands, n.d., a)
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Emission-exchange mechanisms such as those described above consider net
emissions on a global scale, allowing countries to specialize in emissions reductions
based on relative costs. Nations with lower collective opportunity costs of emission
reduction can ‘trade’ what they can produce cheaply—reduced emissions—for that which
they find relatively scarce—capital. This process is comparable to the incentive
environment which arises from comparative advantage, although the political allocation
of incentives is an important difference.
Looking forward, the government of the Netherlands has expressed support for
further initiatives to more completely address international climate change, and to
incorporate new nations such as China into any such endeavors.( Government of the
Netherlands, n.d. a)
Responses at the National Level

The national environmental policy of the Netherlands operates with the intent of
“contributing to sustainable economic development and to the health and safety of people
by maintaining and improving the quality of the environment” (Government of the
Netherlands, n.d., b) and is coordinated by the Directorate General for the Environment
and International Affairs of the Ministry of Infrastructure and the Environment. This task
includes the implementation of EU directorates such as those discussed above at the
international level. National climate change mitigation efforts are conducted in the spirit
of cooperation across a broad spectrum of officials, experts, and stakeholders, with
consensus being regarded as “…a vital element in the political culture of decisionmaking.” In addition, the Ministry of Infrastructure and Environment has the ability to
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propose legislation to Parliament, as well as draft “White Papers” with the purpose of
laying out agreeable guidelines for climate related rules and regulation and executing
such guidelines in conjunction with authorities further down the chain of command.
(Government of the Netherlands, n.d., b)
Responses at the Sub-National Level

Sub-National governmental approaches to mitigating the threat of climate change
in the Netherlands are largely the preserve of provincial and municipal levels of
government. Water Boards also play a significant role. The primary obligations of these
agencies center on implementation and execution of policies drafted at the national and
international levels.
As mentioned above, the Minister of Infrastructure and Environment formulates
policy, while passing implementation down to lower levels of government. Twelve
provincial governments take on responsibilities such as formulation of regional policy,
land use guidelines, and local environmental protection measures, as well as
emission/pollution controls. Taking a prominent role in the environmental policy toolbox
of Dutch provincial governments is the issuance of permits. Another area of important
responsibility on the part of provincial governments is the regulatory enforcement of
large companies, as well as promoting the use of clean energy regionally. (Government
of the Netherlands, n.d., d)
Further policy implementation powers are delegated to municipalities, which are
placed in charge of regulatory affairs within their jurisdiction. Local regulators are
equipped with budgetary and police powers that allow them to meaningfully enforce such
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regulations. Municipalities may also cooperate with other public agencies in order to
facilitate the execution of regulatory plans. (Government of the Netherlands, n.d., d)
Water Boards in the Netherlands play a role that is both important and quite
unique. These boards are charged with ensuring adequate supplies of quality water
throughout the nation, as well as protecting the Netherlands from advancing seas and
flooding. To this end, and with relative independence from the central government, the
Water Boards manage the defense of coastal regions, as well as other waterways, and also
monitor water quality. (Government of the Netherlands, n.d., d) In total, twenty-five
Water Boards operate within the Netherlands, all united under the Association of
Regional Water Authorities (ARWA). Many of the policy decisions which impact the
planning and operation activities of the Water Boards are made by the EU, and the
ARWA represents its constituent boards at the international level, as well as within the
Netherlands itself. Water Boards attempt to create water systems which take both
sustainability and potential climate adjustments into account, and have attempted to
demonstrate international leadership in this area. (Association of Regional Water
Authorities, n.d.)
A Second Strategy: Adaptation?

The history of the present day Netherlands with respect to water management
illustrates an important aspect of responding to climate change: adaptation. The persistent
threat of river and sea rises and consequent water management has forced residents of the
region to take measures to ensure that their property is not encroached upon. Compulsory
swim lessons (Government of the Netherlands, n.d., c) are an interesting way to respond
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to this threat. In addition, the construction of amphibious housing (Spiegel, n.d.) and
flood insurance (Botzen and van den Bergh, 2006) illustrate that protecting private
property, including one’s self, is extremely important to the Netherlands’ climate
adaptation plan.
Analysis
Practical Issues

One study conducted by the Netherlands Environmental Assessment agency
conducted an analysis of potential consequences of one emission abatement plan. The
study found that certain unknowns relating to the use of biofuels could actually increase
emissions of pollutants and that large-scale carbon capture endeavors could similarly
offset gains resulting from decreased sulfur dioxide emissions by increasing nitrogen
oxide emissions. (Kanter, 2012)
The above is by no means an exhaustive account of practical side effects related
to climate change. It is however, illustrative of the fact that scientists are not immune to
the ever-looming threat of unintended consequences. The presence of such unintended
effects should at least warrant caution with respect to the institution of controls.
Unintended Consequences of Regulatory Regimes

Bruce Yandel has described the incentive effects of the Kyoto regulatory scheme
as “…a new and enhanced stage upon which nations, groups, and companies can pursue
their special interests. The treaty [Kyoto] opens up opportunities for favor-seeking that
were previously closed.” (Yandel, 1998, 2) Those individuals concerned about climate
change are but one of the interested factions, according to Yandel, who describes today’s
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political atmosphere with respect to treaties such as Kyoto as guided largely by “…the
strategic here-and-now possibilities offered by regulation under the Kyoto Protocol….and
expectations about who will win and lose…”(Yandel, 1998, 3)
Yandel (1998, 6) discusses three theories of regulation. Under the conventional
“public interest theory”, governments carefully seek to maximize citizen welfare. The
more cynical “capture theory” describes politicians who are “captured” by special
interests, and distribute favors on this basis. The more holistic “economic theory of
regulation” describes political or regulatory favors as being bought and sold on a market,
just like other goods and services. According to this theory, those interest groups with the
highest stakes will make the highest offers. Still this strikes Yandel as incomplete, so he
introduces theory of “bootleggers and Baptists”, which presents the two diverse
beneficiaries of Sunday no-alcohol laws—bootleggers who benefit from increased sales,
and Baptists who are opposed to the sale of alcohol, especially on Sundays—as an
analogy for other regulator-regulated complexes resulting from Kyoto.
Climate change abatement policy has therefore made strange bedfellows of
ideological environmentalists and financially interested parties. Unfortunately, the actions
of the latter go largely unreported, and past experience shows us that once an
arrangement is institutionalized, interested parties will do what they can to perpetuate it.
(Yandel, 1998, 23)
Budgetary Impacts
The chief vehicle for abating climate change in the Netherlands and elsewhere has
been regulation. And while this may be the proper course of action, regulation must not
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be viewed as a costless panacea. Not only does regulatory compliance impose costs on
firms in the form of retrofits, installation, or maintenance of compliance-related
equipment, but also further constraints which arise from compliance such as input
selection, emissions limitation, or other modifications to production processes. (Joshi, et.
al., 2001, 172) Such hidden costs have been estimated to be up to ten times greater than
the direct and visible costs imposed by environmental regulations (Joshi, et. al., 2001,
171)
A more complete understanding of these costs can be reached by analyzing
regulatory costs in light of one of, if not the, fundamental principle of economics:
opportunity cost. With elegant simplicity, the principle of opportunity cost can be
expressed as the “[t]he price you pay to engage in one activity is equal to the cost of other
activities you have forgone.” (Sousken, 1997) The concept seems so readily apparent
that it almost seems silly to take time to explicate it, and yet it rarely finds its way into the
public discourse. No action in line with regulatory compliance, no funding of any
regulatory apparatus, no action whatsoever is immune from it. Therefore any resource
whatsoever that is invested in climate abatement foregoes all other potential applications.
Perhaps these are the best applications of these resources, however, they must not be
perceived as costless.
Public Outreach
Something brief must also be said regarding the utilitarian logic that is typically
employed to get the public on board with climate change mitigation/abatement efforts.
Utilitarians argue that no laws exist outside practical concerns with respect to governing
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political behavior besides choosing the course which presents the most benefits—the
‘greater good’. Most arguments in favor of climate change mitigation or abatement
proceed on the utilitarian grounds that what people stand to gain is greater than what they
stand to lose, and, therefore, they must proceed. Little thought is given to the possibility
that, as Francisco Capella has written, “If climate change is considered a problem, it does
not follow automatically that it has to be stopped or minimized at whatever cost it
takes…” (Capella, 2009) Indeed, within the Netherlands, there are frightening
consequences of purely utilitarian reasoning in the form of proposals calling for forced
sterilization, based on the assertion that “…the benefit of sparing children from being
born into homes with unfit parents outweighs any violation of the women’s rights.”
(Briggs, 2009) The merits of any potential solutions to climate change aside, individuals
must be wary of the implications of a government that has assumed unlimited power over
the individual for the ‘greater good’, climatic or otherwise.
Conclusion
The potential stake held by the Netherlands with respect to climate change, as
well as the political and even private reactions to such affairs have been examined at
many levels of analysis. Some of the implications of the approach of the Netherlands on
climate mitigation/abatement, similar to many other states, have also been considered.
While the Dutch approach to climate change is certainly well intentioned, and may be the
best and most proper course of action for that nation, consideration of the threat of
unintended practical consequences, perverse effects of regulatory regimes, opportunity
costs of such endeavors, and implications of utilitarian reasoning sully the clarity of this

119

model. A more complete view of climate change policy, such as this paper has attempted
to produce, may lead to more desirable future outcomes.
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China’s Efforts to Tackle and Cope with Climate Change
By
Diana Perez
Introduction
As one of the fastest growing economies in the world, China’s energy
consumption has increased. As a result of this, today, China is home of the most polluted
and smoggiest cities in the world. (Friedman, 2009) However, China has taken a lead in
renewable energy production development and investment to help reduce carbon
emissions within the country, creating a green revolution. Nevertheless, how will China’s
push for renewable energy contribute to the world’s clean energy revolution? What is
China doing right now, and how do they plan to further reduce their carbon emissions in
the future?

Background
Today, China is the world’s most populous country and has the fastest growing
economy in the world. It is estimated that there are 1.3 billion people living in China.
(Central Intelligence Agency, n.d.) With China’s transformation to a “market-based
economy,” (Economic Research Service: United States Department of Agriculture, n.d.,
p. 3) China’s demand for electricity has increased significantly. (Price & Xuejun, 2007)
According to Huq et al. (1999), China is the third largest global energy consumer in the
world. It is estimated that in 2010, China consumed 11.6 percent of the total world
energy. (McKibbin, 2005) China’s sources of demand for energy by sector are industry
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(68.9 percent), residential (11.5 percent), transportation (7.5 percent), agriculture/forestry
(4.4 percent), and construction (1.1 percent). (McKibbin, 2005) To meet its high demands
for energy, China has had to produce its electricity from coal (71 percent), oil (19
percent), hydroelectricity (6 percent), natural gas (3 percent), and nuclear energy (one
percent). (United States Energy Information Administration, 2011, May) This “growth in
energy consumption” has caused China to have high greenhouse gas (GHG) emissions.
(Crompton and Wu, 2005: p. 196)
Today, China is the “largest national source of pollution causing climate change.”
(Harris, 2011, p.142) According to the United States Energy Information Administration
(2011, May), since 2006, China has had the largest levels of GHG emissions in the world.
It is estimated that China alone “accounts for two-thirds of the total world GHG
emissions.” (Harris, 2011, p. 142) In 2009, China emitted 7,707 million tons of carbon
dioxide (CO2) into the atmosphere compared to the United States, which emitted 5,425
million tons of CO2. (United States Energy Information Administration, n.d.) As a result,
China has contributed to 24 percent of the global CO2 emissions whereas the United
States has contributed 18 percent of the global CO2 emissions (International Energy
Agency, 2011)
China’s “CO2 emissions are high due to the country’s large population, capital
investment and urbanization, and heavy reliance on coal.” (Legget, Logan, and Mackey,
2008, p. 2) According to Legget, Logan, and Mackey (2008), it is estimated that
“electricity and heat [makes up] 42 percent of China’s GHG emissions.” (p. 18) This is
because China generates 71 percent of its electricity from coal. (United States Energy
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Information Administration, 2011, May) Thus, coal produces tons of CO2. In 2009, China
emitted 6,477 million tons of CO2 from coal alone. (United States Energy Information
Administration, n.d.) On the other hand, China’s GHG emissions also come from the
following sources: 21 percent from industry, 20 percent from agriculture, 9 percent from
households and services, 5 percent from transportation, and 3 percent from waste.
(Legget, Logan, and Mackey, 2008)
As one of the world’s major emitters of GHGs, China has observed the impacts of
climate change. Thus, the acceleration of global warming has caused China to experience
unusual weather. (Harris, 2011) For instance, Northern China is encountering intensely
high temperatures. (Intergovernmental Panel on Climate Change, 2007) According to
Piao et al. (2010, September 02), since 1960, China’s temperatures have increased 1.2
degrees Celsius. As a result of these heat waves, Northeastern China has suffered serious
droughts. In addition, Northeastern China has observed a 12 percent decline in rainfall,
while Southern China has experienced more rainfall during the winter and summer. With
heavy rainfall trends, Northwestern China has experienced several floods. These
unpredictable weather changes have caused China to become “active in mitigating and
adapting the impacts of climate change” by developing and investing in clean technology.
(Piao et al,. 2010, September 2)
These abnormal weather events have caused China to develop hydraulic projects
to adapt to the impact of climate change. According to Piao et al. (2010, September 2),
China has developed the South-to-North Water Diversion Project aimed to “help
optimize the allocation of water resources, to control floods on major rivers, and to
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alleviate droughts” in northern regions of China. Thus, China has developed such projects
to respond to extreme climate events. (Piao et al. 2010, September 2)
With an increase in GHG emissions and environmental impact, China has taken a
lead in renewable energy production development and investment, creating a green
revolution. Today, China is the biggest investor in and developer of renewable energy
technology in the world. (Antebi, 2011, March 29) According to Antebi (2011, March
29) China attracted $54.5 billion in new investment money towards its clean technology
industry in 2011. As a result of this, China has invested in and developed several
hydropower dams, wind power farms, wind turbines and solar power photovoltaic panels,
and electric vehicles. (Friedman, 2009)
With its huge investment in alternative energy, China is known for having the
largest hydropower dams and the largest wind power farms in the world. The United
States Geological Survey (n.d.) estimates that China’s hydroelectric power dams produce
4,279 trillion British thermal units of electricity and wind power farms generate 42.3
gigawatts or 42,287 megawatts of electricity for China. (Global Wind Energy Council,
n.d.) China’s investments in clean energy have also helped it produce significant amounts
of alternative energy sources.
Today, China is the largest manufacture of wind turbines and solar panels in the
world. This production of electric goods has helped China dominate the green global
market. As a result of China’s productivity in the wind turbine industry, China now
“control[s] half of the $45 billion global [industry of] wind turbines.” (Bradsher, 2010,
December 14) In addition, with China’s mass production of solar photovoltaic panels,
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China “controls about half of the American [solar] market.” (Bradsher and Wald, 2012,
March 20) This enormous investment in clean energy has made China the world leader in
GHG mitigation. (Bradsher and Wald, 2012, March 20)
Furthermore, China’s heavy investment in renewable energy has also turned the
country towards electric vehicles. (Friedman, 2009) Thus, China is leaving behind its old
dirty engines and moving towards clean engines. (Friedman, 2009) According to
Bradsher (2009, April 1), the Chinese government has aimed to have China become the
leader in hybrid vehicle production. This commitment has put “forty million electric
scooters and bicycles” with rechargeable batteries in the streets of China. (Freidman,
2009, p.420) In addition, China has produced more than 500,000 hybrid cars and set up
several public charging stations in Beijing, for the Chinese people to recharge their allelectric vehicles. This investment is moving China away from gasoline powered cars
towards battery powered cars. (Bradsher, 2009, April 1) China has been able to invest
and develop its alternative energy industry because the Chinese government has taken
several measurements to tackle the climate change problem. (Anderson, 2006)

Legal Issues
The negative effects of climate changes have made the Chinese government
understand the challenges a country can face. The People’s Republic of China has “taken
serious actions and made several efforts to tackle and cope with climate change.”
(Embassy of the People’s Republic of China in the Republic of Albania, 2009, December
22) Thus, the Chinese government has promised to make the nation more energy efficient
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and environmentally friendly by signing an “international agreement that included
environmental stipulations and pass[ing] domestic laws and regulations aimed at
improving the environmental situation.” (Gong, personal communication, March 31,
2012) Some of the international agreements and laws China has enacted, recently, are the
Renewable Energy Law, Amendment of the Energy Conservation Law, 12th Five-Year
Plan, and Kyoto Protocol. According to Teriete (2008, November), all of these policies
and laws “provide a legal framework for addressing energy and environmental issues.”
(p. 2)
In 2005, the National People’s Congress passed a law called the Renewable
Energy Law. The law set an authoritative example for the country’s commitment to
helping its alternative energy sector. (Teriete, 2008, November) This law has two general
approaches in supporting the alternative energy industry. First, the law ensures a market
for companies generating renewable energy. Second, the law funds the construction of
new alternative energy development, making the market easier to enter. Thus, the
Chinese government has dedicated enormous amounts of money to funding the
construction of alternative renewable energy projects and technology research and
development for renewable energy. (The People’s Republic of China, n.d.)
Furthermore, the Chinese government has also addressed the climate change
problem by passing the Amendment of the Energy Conservation Law. This law sets
“energy efficiency standards for commercial and residential buildings, fuel economy
standards, energy efficiency standards for home appliances and labels” for products, such
as televisions or washing machines. (Teriete, 2008, November, p. 2) According to
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Friedman (2009), under this law, the Chinese government has made it mandatory for
certain appliances to be within the energy efficiency standards. For instance, during the
summer, Chinese buildings cannot have their air-conditioners at high speed and their airconditioner “thermostats [cannot be] more than 26 degrees Celsius, or 79 degrees
Fahrenheit.” (Friedman, 2009, p.406) This amendment was implemented, in 2008, after
the Chinese government realized that one-third of the electricity used in China was
during the summer. (Friedman, 2009)
The People’s Republic of China has also developed the 12th Five-Year Plan to
reduce GHG emissions per unit of gross domestic product (GDP). The plan aims to limit
GHG per unit of GDP by 40-45 percent by 2020. With the 12th Five-Year Plan, the
National People’s Congress goal is:
by 2015, carbon dioxide emission per-unit GDP be reduced by 17 percent and
energy consumption per-unit GDP by 16 percent as compared with that in 2010;
the proportion of consumption of non-fossil energy to the consumption of primary
energy be increased to 11.4 percent; and the acreage of new forests increase by
12.5 million [hectares], with the forest coverage rate rise to 21.66 percent and the
forest growing stock increased by 600 million [cubic meters]. (Chinese
Government’s Official Web Portal, n.d.)
This is an ambitious plan different from the Kyoto Protocol. (Chinese Government’s
Official Web Portal, n.d.)
In 1998, China signed the United Nations Kyoto Protocol. The Kyoto Protocol is
“an international treaty designed to combat global warming with a system of measuring,
emissions caps, and credit trading.” (Gong, 2011, p.159) Under the protocol, China is
categorized as a non-Annex I developing state. This means that China is not required to
set targets to reduce its GHG, like Annex I nations. However, “developing nations [such
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as China] agreed to conduct emissions measurements and submit regular reports to the
United Nations Framework Convention on Climate Change while developed nations
committed to reduce key greenhouse gas emissions.” (Gong, 2011, p. 160)
Together, these laws and this treaty have had an enormous effect on the
alternative energy industry growth and have helped reduce GHG emissions in China.

Analysis
China’s economic growth has contributed to its high levels of GHG emissions
because of its rising middle class. According to Friedman (2009), China’s rapid industrial
development has lifted hundreds of millions of Chinese out of poverty and into the
middle class. As a result, Chinese lives have economically improved. This has created an
enormous problem in China because millions of Chinese have moved “up the economic
ladder [and have] begun to earn wages to consume and produce more things.” (Freidman,
2009, p. 67) According to Friedman (2009), “millions and millions of new consumers and
producers [are now] able to buy or sell their goods and services—as individuals or
companies—and [are] able to collaborate with more people in more places on more
things with greater ease for less money than ever before.” (p. 67) This has caused an
enormous jump in China’s energy consumption. The demand for things “devour[s] lots of
energy, natural resources, land, and water, and emit[s] lots of climate change greenhouse
gases from the time they are produce[d] to when they are discarded.” (Freidman, 2009,
p.68) With the rise of a middle class, it is not surprising that China’s energy consumption
has also increased. (Wen, 2009) Not only is China’s growing middle class contributing to
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its high GHG emissions, but China’s global economic competition is also contributing to
its high GHG emissions.
The rise of a market-based China has made it a top competitor in the global
economy. (Ikenberry, 2008) According to Ikenberry (2008), today, China is a major
manufacturing center and consumer. It is argued, however, “no country in history has
[ever] emerged as a major industrial power without” damaging the environment. (Kahn &
Yardley, 2007, August 26) With its rapid industrial growth, China has opened several
new factories and cheap new dirty coal power plants that have heavily polluted the
environment. (Kahn & Yardley, 2007, August 26) Thus, China “has become the ‘world’s
factory’ [that produces] cheap consumer goods for western consumers.” (Wen, 2009, p.
4) As a result of this, China is suffering from the consequences of global warming.
China has created a substantial amount of pollution that has affected the
environment and citizens. Currently, China is encountering serious environmental
problems because of the stress of climate change. This is due to China’s “dirty energygulping factories [that have] damaged [China’s] air, land, forest, and waters.” (Friedman,
2009, p.93) According to Friedman (2009), “half of the water in [some of the largest]
rivers [and lakes in China is] useless” because it is polluted and toxic. (p.404) This has
caused “500 million [Chinese not to have] access to safe drinking water.” (Kahn and
Yardley, 2007, August 26) China only has “35 percent of the world’s fresh water.” (Wen,
2009, p. 15)
Furthermore, warming trends in Northern China have also affected water
resources. According to Teriete (2008), abnormally hot temperatures have caused glaciers
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to melt rapidly and rivers to run dry quickly. In addition, heat waves and droughts have
harmed China’s agricultural productivity. (Harris, 2011) This has created food scarcity in
China. (Harris, 2011) Thus, China “feeds some 22 [percent] of the global population with
only 7 [percent] of world’s arable lands,” which continues to decrease. (Paiao et al.,
2010, September 02) In addition, China’s “cities [have also been] wrapped in a toxic
shroud.” (Kahn and Yardley, 2007, August 26)
According to Friedman (2009), “five out of ten of the most polluted cities in the
world are in China.” (p.404) China’s pollution is made up of an additional “thousand new
cars [added to Chinese roads each] day, on top of the three million existing cars that hit
the road, mixed with emissions from coal-burning power plants and factories, as well as
dust from construction sites, and from cement plants running full out.” (Friedman, 2009,
p. 403) As a result of this, Chinese health has been affected. According to Anderson
(2006), coal smoke contains harmful substances “that threaten the health of those who
breathe them.” (p.32) It is estimated that “one third of [Chinese living in] urban [places]
breathe polluted air.” (p. 404) This has made lung cancer China’s number one cause of
death. For instance, in Beijing, “70 to 80 percent of all death cases related to cancer are
connected to” polluted air. (Friedman, 2009, p. 404)
As a result of “China’s economic boom and hunger for energy,” (Aldhous, 2005,
p. 1152) China has “recognize[d] the need to reduce greenhouse emissions,” for its own
benefit and the rest of the world. (Gong, 2011, p. 161) China has turned to renewable
energy to help it defeat its reliance on fossil fuels and “solve its energy supply problem.”
(Guan, n.d., p. 5) According to Guan (n.d.), “renewable energy, in China, provide[s] a
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clean alternative to fossil fuels while [decreasing] greenhouse gas and air pollution
emissions.” (p.2) If China continues to invest in clean energy, China will no longer have
to rely on dirty power. This will help China, over time, reduce its own and the rest of the
world’s carbon footprint. (Friedman, 2009)
With China’s heavy reliance on clean energy, it will help increase manufacturing
productivity of photovoltaic panels making them affordable for everyone. China’s solar
industry can be the solution to overcome energy poverty. Today, about “1.6 billion
people—one out of every four people on the planet—do not have regular access to an
electricity grid.” (Friedman, 2009, p.195) In Southern Africa, “75 percent of [homes do]
not have access to electricity.” (Friedman, 2009, p. 195) However, little by little Africa’s
shortage of light is being met with Chinese panels. According to Bender (2011), Africans
living in rural areas of Kenya are able to buy “solar cell system[s from China that can]
create enough electricity to charge a cell phone and light four light-emitting diodes for
the home’s interior.” (p. 32) China’s clean energy industry can help overcome the lack of
energy. Thus, China can lead the way to make it possible for undeveloped countries to
have access to electricity generated by clean energy sources at a low cost.

Budgetary Impacts
China’s economic growth has come with a cheap price. According to Walsh
(2007, October 22), in the past, “despite the pollution it caused,” China relied heavily on
dirty power plants, such as coal power plants, to generate electricity because it was
inexpensive and it suited its needs for electricity. (Anderson, 2006, p.31) Today,
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however, China does not rely so much on dirty, cheap power because China has invested
heavily in clean technology to produce electricity. This has caused the cost of alternative
energy to decrease. According to Hirschberg et al (2004), today, “the total costs of
environment-friendly electricity supply strategies [in China is] significantly lower than
those of the seemingly cheaper, but ‘dirty’ and nonsustainable, strategies based on
traditional coal technologies.” (p.155) Renewable energy has become economically
friendly because China is the leader in clean technology. China’s inexpensive green
technology has brought economic and social benefits to its own country.
China’s clean technology has benefited the country because it has moved it ahead
in the alternative energy industry. Furthermore, China’s energy industry has also given
Chinese citizens the hope that “it would decrease environmental degradations and
resulting health impacts.” (Gong, 2012, 31 March, personal communication) According
to Gong the benefit of a green China is that it will “improve the quality of life for
workers, citizens, and others impacted by [China’s] pollution.” (personal communication,
March 31, 2012) This has been possible because China controls the world’s alternative
energy market.

Public Outreach
In the movement towards a greener economy, China has sprung up because
Chinese “citizens are becoming more environmentally aware.” (Crompton and Wu, 2005,
p. 196) Media coverage on climate change in China has engaged Chinese citizens into
civic groups, know as non-governmental organizations. According to Freidman (2009),
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“since 1993, more than 200,000 news reports have been filed to raise the public’s
awareness about energy and environment[al]” issues. (p. 416) Chinese citizens inform
themselves about environmental issues and laws. Then, Chinese citizens take legal
measures towards violators or organize environmental movements. (Friedman, 2009)
According to Friedman (2009), Chinese citizens use their limited freedom of speech to
make sure no one violates environmental laws. In the past, Chinese citizens could not
voice their opinion, but, now, they have some ability to do so. As a result of this, today,
Chinese citizens enforce China’s environmental laws. (Friedman, 2009) If this movement
continues in this direction, the Chinese people will help China move more towards clean
energy. (Crompton and Wu, 2005)
Furthermore, China’s economic development has motivated local government to
not only emphasize economic development but also public service. According to the
China Papers (2010, August 13), the construction of a service-oriented local government
was set in the Party’s Sixteenth National Congress and the Third Plenary Session of its
Sixteenth Central Committee. “The so-called service oriented government, under the
guidance of citizens and social standers, was set up with the will of citizens through legal
procedures.” (China Papers, 2010, August 13) This means that local governments take
the will of the Chinese citizens into consideration when making laws. In the past, the
Chinese local government did not care about the satisfaction of the people, but only cared
about the market economy’s development and fulfilling the central government’s plans.
The service-oriented local government allows Chinese citizens to participate more in
political decision and policy making. (China Papers, 2010, August 13)
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Conclusion
As one of the fastest growing economies and the largest emitter of GHG
emissions in the world, the People’s Republic of China is committed to decrease its high
levels of GHG emissions by “pursuing clean energy development.” (Gong, personal
communication, March 31, 2012) China’s commitment is due to its projected energy
consumption, which is estimated to increase to 1550 MtOE in 2015. (Crompton and Wu,
2005) With lingering levels of GHG emissions caused by China’s energy growth, China’s
food productivity, environment, and health will continue to be threatened. (Crompton and
Wu, 2005) Given the projected rate of energy growth, China plans to change its dirty
energy structure towards a cleaner energy structure. (Crompton and Wu, 2005)
According to Gong (2011), China plans to reduce its GHG emissions by producing more
electricity from renewable energy, particularly wind, hydro, and solar power. According
to Friedman (2009) China plans to produce 16 percent of its electricity from clean energy
by 2020. China’s generated alternative power will come from the production of 150
gigawatts of wind power, 300 gigawatts of hydro power, and 20 gigawatts of solar power
by 2020. (Kraemer, 2010, December 4)
“While China is taking concrete steps domestically to fight climate change,” it is
important to remember that China’s goal to reduce GHG emissions is a voluntary
approach because, under the Kyoto Protocol, China is not obligated to reduce GHG
emissions. (Gong, 2011, p.175) However, if no measures are implemented to cope with
climate change, China will continue to be the leader of GHG emissions in the world and
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suffer from the impact of global warming. (He et al., 2005) In contrast, if China applies
measurement to cope with climate change, China could continue to develop “through the
next 50 years while ensuring security of energy supply and improved local and global
environmental quality.” (Larson et al., 2003, p. 1189)
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What is the African Union’s Position on Climate Change?
By
Zion Ramon
Introduction
The African Union has a positive attitude towards global warming mitigation and
adaption, as it has proven by implementing various policies, multi environmental
agreements, and agreeing to the Kyoto Protocol. Among these policies, the African
Union has implemented a “Forest for Sustainable Development Year” to bring public
awareness to member states and their citizens, and has also targeted youth to develop
long lasting green habits. In order to protect its member states, the African Union has
acknowledged that its resources are finite and have transferred power to such programs
and departments as the Environmental and Natural Resources Division and the African
Monitoring of Environment for Sustainable Development, in order to create
environmental sustainability in Africa. Sadly, the African Union has realized how
vulnerable it is to climate change and simultaneously realized how little the rest of the
globe is doing to help it adapt to the effects of climate change. It is obvious by its
acknowledgement of climate change and limited resources that the African Union has
made environmental sustainability a higher priority.
Background
Although numerous climate cycles have occurred during the past 18,000 years,
turning parts of Africa from a lush forest into a desert. (De Blij, 2005) In more recent
years, significant changes in climate have been causing a major host of problems.
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Climate change has caused droughts, floods, unpredictable weather, loss of seasons,
deforestation, famine, temperature increase in climate and ocean, coastal erosion, and
water scarcity. This combined with poverty, widespread disease, civil wars, corrupt
regimes and leaders, and minimal foreign aid and investment, leaves the African Union
with the world to lose if it does not adapt to climate change. Climate change has already
greatly affected the African Union’s food supplies, “according to the UN Office for the
Coordination of Humanitarian Affairs, the drought of 2002-03 resulted in a food deficit
of 3.3 million tonnes, with an estimated 14.4 million people in need of assistance.”
(Simms, 2005, 5) As if this were not bad enough, “climate change is estimated to place
an additional 80-120 million people at risk of hunger; 70-80 per cent of these will be in
Africa.” (Simms, 2005, 9) Climate change threatens everything necessary to keep a
country running efficiently, from plant diversity to healthcare to economics. The
Intergovernmental Panel on Climate Change (IPCC) predicts, “the effects of climate
change are expected to be greatest in developing countries in terms of loss of life and
relative effects on investment and economy.” (Sims, 2005, 4) This is especially true for
Africa because most Africans rely on agriculture for employment. It is also responsible
for up to 60% of GDP for some countries, so the unpredictable weather that is brought on
by climate change threatens not only their economies, but also their entire existence,
since 650 million people rely on rain-fed agriculture. (Douglas, 2011, p. 1)
Climate change does not only threaten agriculture, but also the biodiversity in
crops that Africa has so greatly preserved and depends on. Unlike many of the richer
more developed countries that use homogenous genetically altered seeds to produce
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greater amounts of food, Africa relies largely on the natural biodiversity of their plant
species. Sims (2005) states, “Africa contains about one-fifth of all known species of
plants, mammals, and birds, as well as one one-sixth of amphibians and reptiles.” (p. 8)
Although biodiversity, especially of this nature, is considered to be a good thing because
it decreases the possibility of such famines as the nineteenth century potato famine in
Ireland, “savannahs, tropical forests, coral reef marine and freshwater habitats, wetlands
and East Africa montane ecosystems are all at risk” (Sims, 2005, p. 8), due to droughts,
floods, and temperature fluctuations brought on by climate change.
The indigenous people of Africa, who rely on biodiversity rather than settled
agriculture, will suffer greatly if climate change wipes out the rich diversity of species
found in Africa. Their food sources and their immunity to various diseases will be
threatened as the plants they use for medicinal purposes are wiped out. Although this may
not come as a surprise to anyone, health insurance and health services are not readily
available in the majority of countries in the African Union. In fact, 80 percent of the
world’s population in developing countries relies on biodiversity for medical purposes.
(Sims, 2005, p. 6) Using plants for medical remedies, rather than going to the doctor’s
office and getting a specific prescription, may not be appreciated by people living in
developed countries, but it plays a large role in the resistance against various illnesses for
those in Africa. If climate change eradicates the natural biodiversity in their plant
species, the constituents of the African Union face losing their source of food and their
remedies and cures that are responsible for building up their immune systems. (Sims,
2005, p. 6)
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Legislation
Climate change threatens the African Union in just about every way imaginable,
even though it produces less than 4% of global CO2 emissions and less than 20% of its
population has access to energy. “The World Bank has calculated that the 47 countries in
sub-Saharan Africa, with a combined population of 800 million people, generate as much
power as Spain, with a population of 45 million.” (Mulugetta, 2011) Even more shocking
is the fact that even though the African Union is extremely vulnerable to the affects of
climate change, despite being the least responsible for carbon emissions, “Africa’s share
has remained at about two percent of CDM (Clean Development Mechanism) projects
registered with the UN’s climate change secretariat.” (Mulugetta, 2011) This number is
reduced to a mere .06 percent if you do not include countries in North Africa or South
Africa.
The CDM is part of the Kyoto Protocol, which is supposed to help developing
countries meet low emission standards, by offering CER (certified emission reduction)
credits which, “can be traded and sold, and used by industrialized countries to meet a part
of their emissions reduction targets under the Kyoto Protocol.” (CDM, 2012) The
countries that cut down the most on emissions get the most CER credits and assistance
from CDM projects. This basically means that the clean countries, like those in the
African Union, get very little help, while most of the resources and rewards are
distributed to the countries that are responsible for all the high greenhouse gas (GHG)
emissions in the first place. Good behavior and low GHG emissions are not rewarded.
Rewards are based off the dramatic reduction of GHG emissions, but the only countries
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that can deduct such large amounts of carbon emissions are the countries that have a long
history of pollution and emitting high amounts of carbon. In other words the African
Union does not pollute enough to get the benefits that would help it adapt to climate
change. (Hagbrink, 2012, p. 1)
One may wonder why the African Union has agreed to the Kyoto Protocol, since
the conditions seems to favor the countries who are best off, while leaving those in the
worst situation to fend for themselves. When postponing the next phase of
implementation of the Kyoto Protocol negotiations at the COP (Conference of Parties) 15
occurred in Copenhagen in 2009, a press release by the African Union made it clear that
the death of the Kyoto Protocol would be the death of the African Union.
The COP 15 was a conference on climate change that the UN hosted in Denmark.
The objective of the African Union, at COP 15, was not to allow any further postponing
of negotiations on the Kyoto Protocol, keep the Kyoto Protocol alive, and get countries to
actually agree to serious standards and commitments. The African Union (2009)
explained, “The main outcome of COP 15, for all the participants, particularly of the
developing countries or still underdeveloped, is to secure ambitious commitments by
developed countries, mainly responsible for global warming with tragic consequences for
Africa.” (p. 1) The African Union listed the following as consequences of the demise of
the Kyoto Protocol:
-The renegotiation of the UN Framework Convention (since the Protocol is dead).
-The loss of the principle of common but differentiated responsibility based on the
historical responsibility of the developed countries contained in the Protocol
-The risk of falling again in a climate regime
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* Without strong scientifically approved objectives for the developed countries
*Without individually binding objective at the international level
*Without any international control system (African Union, 2009, p. 1-2)

The African Union needs not only the money it receives from the Kyoto Protocol,
but it also needs the more powerful countries to enforce the agreed upon emissions levels,
so that emissions are kept low and climate change does not worsen. The African Union
cannot adapt to climate change alone, due to its relatively small collective economy and
lack of power at the international level. (Harris, 2012) The developing and
underdeveloped countries also feel that the developed countries owe it to them to help
them offset the effects of climate change because they did not have the opportunity to
pollute for centuries to build up and secure large economies like such industrialized
countries as Germany, Japan, China, England. (African Union, 2009, p. 1)
The African Union sees the Kyoto Protocol as a means of getting the assistance it
needs from developed countries and having these countries pay for the damage they have
caused through years of high carbon emissions, which was evident when the existence of
the Kyoto Protocol was threatened at the COP 15. (African Union, 2009) The Kyoto
Protocol is set to expire on December 31, 2012. The African Union is in a tough situation
because it needs the help of the people who it believes are largely responsible for the
globe’s level of high carbon emissions, not to mention the long history of slavery and
colonization in Africa that has caused it so much turmoil. (De Blij, 2005) However, the
African Union feels this is the right course of action and one of the many ways it plans to
offset the effects climate change. (African Union, 2009)
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The COP 15 was very important for the African Union because it forced the
African Union to find a common position on climate change and delegate important
responsibilities to departments within the African Union, pertaining to climate change. A
common position was necessary to form at the COP 15 because the totality of the African
Union gains much more attention, respect, and power, than any individual country can,
which is why the African Union was created in the first place. (Harris, 2012) The COP 15
summit in 2009 in Denmark and the July 2009 Summit in Sirte, Libya, “adopted the
recommendation of the decision of the Executive Committee EX.CL/Dec.500 (XV) Rev.
1 on the establishment of the Climate Change and Desertification Control Unit in the
Directorate of Rural Economy and Agriculture.” (African Union, 2011, p. 1) This
legislation was important because it delegated important responsibilities to the Rural
Economy and Agriculture and Environment and Natural Resources departments in the
African Union. These responsibilities include management of activities pertaining to
climate change, coordination and supervision of actions and work, promoting studies and
research on local technologies on mitigation and adaption in Africa, drought and
desertification prevention, creating standards and minimal requirements for employees
and much more. (African Union, 2011)
Public Outreach and Analysis
All forms of change, in the African Union, do not take on the form of confusing
legislation. For those who do not pay close attention to politics and the bills that are being
passed by their government, there are efforts like announcing March 3rd as African
Environmental Day under the theme “Forest of Sustainable Development,” which was
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headed by the Environment for Sustainable development department in the African
Union. This was in response to the “thirteen million hectares of forest destroyed
annually” and the 1.6 billion persons that depend on the forest. (African Union, 2011, p.
2) The cutting down of forest has inspired a movement in Africa known as the Great
Green Wall. The idea of the Great Green Wall has inspired people to replant trees that
have been destroyed by deforestation. “If it gets built, a Great Green Wall could be a
game-changer for Africa—a solid advance in the fight against not only the emerging
threat of climate change but the enduring scourges of poverty and hunger.” (Hertsgaard,
2012, p. 1) Projects ranging from large international agreements like the Kyoto Protocol
to small implementation of holidays respecting green choices have been used to unite the
African Union in a common position against climate change. (African Union, 2012)
The African Union may have a positive, common position towards climate change
mitigation, but that means absolutely nothing if it cannot acquire the capital to adapt,
renovate, conduct studies, advertise green living, and create new sources of energy. With
little help from the UN’s CDM projects, the African Union must rely on other sources of
funding. “The World Bank estimates that between 2010 and 2050, the annual cost for
adaptation to climate change in SSA (sub-Saharan Africa) will be at least $18 billion.”
(Stiftung, 2011, p. 1) Although over a billion dollars has been approved for spending,
through various organizations including UN-REDD Programme, Adaption Fund, Clean
Technology Fund, Forest Carbon Partnership Facility, among many others, the money is
going to the countries that are the most well off in Africa. The poor countries are left with
only a small fraction of the funding, similar to the situation with the CDM projects. No
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one wants to take a gamble on the poor countries; they would rather give to the countries
that are already stable. “Lack of involvement from the private sector, coupled with weak
initiative-taking on behalf of most African governments, and a general reluctance by
local banks to provide financing….have also hampered the development of CDM
projects.” (Hagbrink, 2010, p. 1)
One suggestion, in response to the unequal distribution and shortcoming of funds,
is that the African Union should fight for the removal of developed countries’ agricultural
subsidies that are driving the price of African goods down. African farmers are unable to
compete among rich countries that subsidize their farmers and artificially drive down
prices. If these subsidies were done away with, the World Bank estimates “that African
Farming would benefit to the tune of more than $200 billion per year, more than 20 times
the financial aid currently given to Africa by donor countries.” (De Blij, 2005, p. 271)
This is one option that the African Union has been advised to take, but it is easier said
than done. External assistance has been minimal, especially for the poorest of the African
Union countries and getting developed countries to get rid of agricultural subsidies would
be extremely difficult.
Another route the African Union has taken to cut down on GHG emissions is by
using a bottom-up method like installing small-scale solar panels to power lighting and
cell phones. As mentioned earlier, a big problem in Africa is deforestation. Deforestation
causes large spikes in CO2 emissions because all the CO2 that is stored in the trees is
released when the tress are either cut or burned down. Since there is a high demand for
charcoal in Africa, deforestation is a significant problem. To reduce the use of charcoal,
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the “American Protestant group developed a technology for solar ovens that replaces the
traditional charcoal-based cooking system.” (Bender, 2012, p. 28) This cuts down on the
use of charcoal and therefore deforestation. (Bender, 2012)
Solar panels are also used to power cell phones so that Africans do not have to
make expensive trips to cities with power grids. Cell phones are crucial for updates that
provide the local banking system with agricultural product prices. “For rural families
living beyond Kenya’s small electricity grid, maintaining a cell phone required twiceweekly trips to town using $25 of gas per month for transportation.” (Bender, 2012, p.
29) China has created an $80 roof mounted solar system that can create enough energy to
power four (LED) lights and charge a cellphone. This not only eliminates the costs of
driving to town to charge their cellphones and to light the house with kerosene, but it also
cuts down on the oil used to travel to town and the kerosene used to light the house,
which in return cuts down on CO2 emissions. These bottom-up methods of change, that
do not involve legislation, have helped Africans tremendously and is one of the ways
poor African countries have handled their lack of funding. (Bender, 2012)
Budgetary Impacts
The main problem is not the lack of funding but the distribution. If the funds were
allocated to the countries that need the help the most, offsetting the effects of climate
change would be much easier. However, the country that receives the most aid is South
Africa, which is “the largest emitter of GHG emissions in SSA and one of the twenty
largest GHG emitters in the world.” (Stiftung, 2011, p. 2) Helping the countries that
pollute the most may make the most dramatic cuts in carbon emissions but it does not
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reward good behavior and it hardly seems fair to the poor countries that have contributed
the least to global warming and are still the worst off. Funding in the African Union is a
small problem when compared to the distribution of funds. The funding is there, but the
small countries are not receiving it.
The next move for the African Union is to create proper redistribution for all of
the countries in the African Union. If the African Union is to be successful, it must unite
on a common position and fight for the funding and representation it deserves. The
projects that are currently taking place are too small in number. Hydroelectricity is a
successful source of electricity for those who have access to running water. Solar panels
would be another green source of energy that would be great for Africa, but another
major problem is the number of people that have access to electricity. No more than 20%
have access to electricity in Africa and because of that no investors want to invest in a
community that has “lack of experience and technical skill, land titling, and monitoring
challenges.” (Hagbrink, 2010, p. 2) Investors fear that money spent in poor African
countries is money wasted because they do not have the knowledge or resources for the
upkeep of these projects. Industrialization of other countries is why Africa is in the
position it is in now, but its inability to industrialize in the past is what is keeping African
from getting the help it needs. It is ironic that Africa is facing these current problems.
Conclusion
Climate change is affecting the entire world, but those who have contributed the
least are in the most danger. The African Union’s lack of resources, dependency on
agriculture, lack of funding, and small collective economy are going to make it hard for it
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to adapt to the changes brought on by global warming. Africa has taken a positive stance
towards combating climate change because it recognizes the necessity of making changes
for it to survive as a successful union. The African Union has realized it cannot ignore the
changes brought on by climate change, because any delay could be devastating for it.
Adaptation and redevelopment are needed in Africa. The African Union is well aware of
this and is ready to move forward. It just needs a little help.
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Brazil’s Position on Climate Change
By
Alyssa Garcia
Introduction
Brazil’s rising economy is partially due to the government’s commitment to
climate adaptation and participation in international mitigation programs. Brazil’s
National Climate Change policy plays an important role in its economic planning and
development. There are different programs that follow from the policy, such as the Clean
Development Mechanism. How will Brazil’s National Climate Change Policy affect
Brazil’s future economic planning and development?
Background
Brazil is the fifth largest country by population and by area in the world, and the
world’s seventh largest economy. (CIA Factbook, 2012) It is the largest and most
populated country in South America and it has the fastest growing economy. Bounded by
the Andes on the west and the Atlantic Ocean on the east, it contains most of the Amazon
River basin, coastal rain forests, the Great Atlantic Forest, and large cities like Rio de
Janeiro, Sao Paolo and the modern capital of Brasilia. It has a population of 206 million,
GDP of 2.2 trillion USD, and a land area of 8.5 million square kilometers, which is just
smaller than the United States.
Brazil encompasses three critical natural resources: the Amazon Basin, the Great
Atlantic Forest and the Cerrado. The Amazon Basin has a population of 450,000
indigenous Indians, a land area of 6,915,000 square kilometers, and is economically
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important because it is drained by the Amazon River. (mongabay.com, 2010) Thus, the
water is spread throughout the rainforest and keeps the forest and wildlife alive. The Great
Atlantic Forest has a land area of 99,944 square kilometers and was stripped of much of
its timber, but it is now undergoing reforestation. For example, according to Stephen
Bender (2011), the Kraft Company has created an initiative with a 42-acre project on
private property which will help create local jobs. The Cerrado has a population of 18
million inhabitants due to urbanization (Klink and Moreir, 2002), a land area of 438,910
square kilometers. It is economically important because it was destroyed by cattle
ranching and mechanized soy farms which have spread to the Amazon. (mongabay.com,
2010) The Cerrado has become an urbanized area, but the rest of the biodiversity and land
must be conserved through reforestation, especially since many of the species in the
Amazon and Cerrado are endangered.
As Brazil is the home to these critical natural resources and holds a desire to be a
larger economic power globally, it has recognized the importance of being involved in
environmental management issues. Brazil’s role in managing environmental issues
changed in the early 1990s. Brazil became a significant participant in the global warming
negotiations when it decided to host the Earth Summit in 1992. The purpose of the Earth
Summit was to gather countries and have them decide whether or not to participate in the
signing of the United Nation’s Framework Convention on Climate Change. (UNFCCC)
Brazil, among other countries, participated in the signing. Countries were placed in
specific groups based on their economic status. The two major groups are known as
Annex I, with countries that are industrialized, and Non-Annex I, with countries that are
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currently developing. Within the two groups there are subgroups that countries belong to.
One of the groups is called Group of 77 (G-77) where Brazil was placed because it was
considered a developing country. (Johnson, 2001) The G-77 countries meet to discuss
climate negotiations and to find common positions on the climate change issues. The
purpose of the UNFCCC was to gain global support for action to lower greenhouse gas
(GHG) emissions for the purpose of lessening the human impact on the climate change
cycle.
Brazil proved to be an active player in the early stages of global warming
negotiations by proposing their own plans and involving themselves with developed
countries like the United States. According to Johnson (2001), Brazil wanted to spend
more time expanding their energy matrix and developing the Amazon region. This would
allow Brazil to meet its domestic goals for economic and social development. The
Amazon region comprises 1,583,000 square miles and is located in the northwestern part
of Brazil. (mongobay.com, 2010) Brazil aimed to improve its own country’s economic
development while helping to lower greenhouse gas (GHG) emissions too.
Brazil increased their involvement in international environmental discussions
during the 1997 Conference of Parties III (COP3). COP3 was held in Kyoto, Japan and is
where the Kyoto Protocol was established. The Kyoto Protocol was created to reduce
emissions of GHG in developed countries. (globalissues.org, 2002) There were different
mechanisms that stemmed from the Kyoto Protocol, but the major one was the Clean
Development Mechanism (CDM). The CDM “Allows a country with an emissionreduction or emission-limitation commitment under the Kyoto Protocol (Annex B Party)
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to implement an emission-reduction project in developing countries. Such projects can
earn saleable certified emission reduction (CER) credits, each equivalent to one ton of
CO2, which can be counted towards meeting Kyoto targets.” (UNFCCC, 2012) The
importance of the mechanism was that it was initiated by Brazil and it was the first
country to have a project stem from it. The first project started in Rio de Janeiro, Brazil.
According to the UNFCCC, the project reduces GHG emissions from a landfill site and
diverts them to the creation of electricity in Nova Igacú, leading to improvements in local
health and the environment. Thus, Brazil proved to be a vital component during the global
warming negotiations as a developing country that was taking initiative to lowering their
own GHG emissions and create a capital transfer opportunity for developed nations.
Brazil’s COP3 proposal was intended to encourage developed countries to lower
their GHG emissions before developing countries had to lower their emissions. (Johnson,
2001) Brazil determined that industrialized countries were at fault for the increase of GHG
emissions and that developing countries should not do anything that would negatively
impact their economies until GHG emissions of developed countries were reduced. Also,
the proposal included the Clean Development Fund that aimed at two goals. First, it would
create a fair and efficient method of transferring capital from developed countries to
developing countries. Second, Brazil wanted to present an emissions trading mechanism
which would guarantee benefits to developing countries by having developed countries
give them money in exchange for a share of their emissions credits. Changes were made
because the United States’ opposed some of Brazil’s proposals.
Eventually, the Clean Development Mechanism (CDM) was established by the
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United Nations through the Kyoto Protocol to the UNFCCC. The CDM would fund
projects that help reduce GHG emissions and improve the energy sector. Thus, Brazil and
other developing countries started to move towards climate change mitigation and
adaptation. The CDM continues to be an important mechanism because it is the first
operational mechanism under the Kyoto Protocol.
Legal Issues
Initially, Carlos Minc, Brazil’s Minister of Environment, proposed a National
Plan on Climate Change on November of 2007. There were several objectives to the plan,
such as maintaining energy efficiency, renewable energy for electric efficiency, bio-fuel
usage and reduction of deforestation, use of reforestation, and environmental
development. (National Plan on Climate Change, 2007) Each objective required different
actions. The National Climate Change Policy gave the central government control over the
climate change plan implementation.
Brazil’s National Climate Change Policy was signed by Luiz Inacio Lula Da
Silva, then President of Brazil, and became a law on December 29th of 2009. The policy
focused on GHG mitigation and adaptation, while still encouraging economic
development. (Trennepohl, 2010) The National Climate Change Policy contains thirteen
articles. Articles one, two and three are an introduction to the policy. It includes all the
definitions of key words that are presented throughout the article and what the policy
hopes to achieve. Articles four, through seven provide the objectives of the policy and
tools it needs to be successful. The objectives will be further discussed below. The final
articles provide information on how the policy will attempt to benefit Brazil’s future.
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Article ten, part six of Article three, and part three of Article four were vetoed. (National
Climate Change Policy, 2009)
In order to achieve the policy objective of GHG emission reduction, the Brazilian
government must focus on maintaining energy efficiency, an increase of renewable energy
use, an increase of bio-fuel usage, and reducing deforestation and strengthening Brazil’s
economy overall. (National Plan on Climate Change, 2007) The United Nation’s CDM
also assists Brazil with achieving its environmental goals. Not all the programs have been
successful, but it proves that Brazil is dedicated to lessening GHG emissions.
Analysis
Brazil has implemented its climate change plan and policy to reduce GHG
emissions while also developing its economy. This could reduce the amount of poverty
and help families live better lives. Currently 26% of the population lives in poverty. (CIA
Factbook, 2012)
Second, many of Brazil’s Clean Development Mechanism projects focus on
reducing CO2, especially through the use of renewable energy sources. (Friberg 2009)
The CDM has the capability of helping developing countries around the world. The CDM
gives developing countries a chance to make a difference in their own country, such as
Brazil. Brazil saw a window of opportunity when the CDM was created and took full
advantage of its capability.
Third, the energy matrix is vital to Brazil’s development. The energy matrix is all
the energy resources in Brazil, such as sugarcane, petroleum, hydro, wood and other
biomass, natural gas, coal, other renewables, and uranium. (sugarcane.org, 2010) There
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are various programs that improve the energy matrix and lower GHG emissions. The
National Energy Conservation Program (PROCEL) was created to maintain energy
efficiency by reducing the waste of electricity in Brazil. The program has transitioned
Brazil into a more energy efficient country due to an increase of efficiency in lighting,
home appliances and motor vehicles. (Brasil.gov, 2010)
Renewable energy usage is rising. Brazil uses the most renewable energy sources
per capita in the world (Brasil.gov, 2010), which generates significant economic benefits.
However, Brazil’s GHG emissions are rising because, according to Gellar (2003), “The
fraction of total energy supply provided by renewable energy sources, while still very
high, is declining, due in part to increasing petroleum and natural gas production and use.”
Renewable energy, such as bio-energy resources, wind and solar, help reduce the amount
of GHG emitted into the atmosphere.
The increase of renewable bio-fuel usage will reduce the release of hazardous
gasses into the atmosphere. According to Brazil’s National Plan on Climate Change
(2007), “Their use replaces fossil sources that have a great impact on the climate and on
the quality of the air that we breathe.” Two of the major bio-fuels are ethanol and
biodiesel. Both are essential for economic improvement while lessening the quantity of
GHG emitted by the transportation sector.
Brazil is the second highest producer of ethanol in the world, with demand
generated by mandatory use of gasohol for transportation. In 1975 “gasohol with 22.4% of
anhydrous ethanol content by volume was made mandatory by law.” (Rovere, Pereira, &
Simoes, 2011) Ethanol is distilled from sugarcane production materials as part of Brazil’s
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Alcohol Program which is aimed at energy efficiency. Anhydrous ethanol mixed with
gasoline is known as gasohol and another alternative for gasoline is hydrous ethanol.
Another beneficial bio-fuel is biodiesel, which originates from vegetable oil.
Biodiesel results from a chemical reaction of a vegetable oil with an alcohol. Either
methanol or ethanol can be used. The reaction is called transesterification and the result
will, respectively, be a methyl or ethyl ester. (Rovere, Pereira, Simoes, 2011) The
National Biodiesel Production and Use Program began in 2004 to control biodiesel
production and distribution. (Brasil.gov, 2010) Currently, the government is trying to find
new policies and strategies to match the production of biodiesel with its demand.
Finally, deforestation is the largest source of CO2 emissions in Brazil. According
to Gellar (2003), deforestation is the cause of 75% of Brazil’s carbon emissions. One
mitigation method would be to slow deforestation rates to a minimum and better monitor
the forests throughout the Amazon and the Cerrado. (National Plan on Climate Change,
2007) Brazil has two different goals for the Amazon and the Cerrado. Brazil hopes to
reduce 80% of the deforestation in the Amazon and 40% in the Cerrado. (Brasil.gov,
2010) Preservation of the Amazon is vital because damage to the Amazon rain forest
causes the most harm to the environment, including posing a threat to biodiversity.
The Reduced Emissions from Deforestation and Degradation (REDD) program
reduces GHG emission from deforestation in the Amazon and the Cerrado. According to
Hecht (2012), REDD focuses more on sustaining sinks “in conservation holdings and in
inhabited landscapes.” The main controversy surrounding the REDD program is that it
encourages continued deforestation, and damages the eco-system on which indigenous
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peoples depend. (redd-monitor.org, 2011) What Brazil should be doing is conserving the
land and actively fighting illegal tree removal and extension of farmlands. However,
REDD has become one of Brazil’s main sources for funding conservation and
reforestation in the Amazon. The money Brazil receives also goes toward reducing
deforestation in the Cerrado. Much of the money REDD receives comes from the Climate
Fund, which is discussed below.
Budgetary Impacts
Brazil obtains money from the Climate Fund and the Amazon Fund for projects
that support climate change mitigation and adaptation. First, according to Brasil.gov
(2010), the Climate Fund was established in 2010. The fund would “Use resources raised
from a special tax on the profits made in the oil production chain to finance climate
change mitigation and adaptation drives.” Thus, the Climate Fund aids Brazil in its
mission of lowering GHG emissions. The REDD program is an example of one of the
many programs that gains money from the Climate Fund.
Second, the Amazon Fund was created in 2008 and plays an important role in
Brazil. The Amazon Fund provides money for better monitoring and protecting of the
Amazon rain forest to reduce deforestation and conserve the Amazon’s biodiversity.
(Brasil.gov, 2010)
The Climate Fund and the Amazon Fund obtain their money differently. The
Climate Fund income comes from an internal tax on oil production and has a budget of
R226 million. R200 million comes from repayable loans and the rest comes from the
Environment Ministry for investment. The Amazon Fund obtains money from donations
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made by other countries. There are many countries that donate to the Amazon Fund
because they know how much GHG the Amazon releases into the atmosphere. One of the
donor countries, Norway, was known for donating about one billion dollars to the fund.
The money is strictly used to reduce GHG emission from the Amazon region by stopping
deforestation. (Brasil.gov, 2010)
Public Outreach
The National Climate Change Policy proves that Brazil is committed to tackling
the climate change issue to gain social and economic benefits. The Brazilian government
is making the issue nationally known and wants their citizens to get involved. Socially, the
Brazilian people will be living in a safer environment due to less pollution. Economically,
ethanol and biodiesel production will help lower gas prices through dilution with ethanol.
Also, Brazilian people using energy efficient appliances will help reduce GHG emissions
from going into the atmosphere by lowering the demand for electricity. Energy efficiency
would lower the risk of energy shortages as well as help consumers and businesses save
money. (Gellar, 2003)
The Brazilian government made a law with a goal to lower GHG emissions, but
the citizens of Brazil may not know what to do if they are not educated on the climate
change issue. Brazil should focus on educating their citizens to gain their support of the
policies. (Cabrera, 2012) Many citizens of Brazil live in poverty and do what they can to
survive.
Also, Brazilian people threaten their country’s biodiversity. According to
Friedman (2008), “The first is from regions where the poorest of the poor are trying to
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scrape out a living from the natural ecosystem around them (p.186).” The Brazilian
people cause environmental harm by selling trees they cut down to survive because it
may be the only way they can earn a living. The Brazilian government must find other
means of employment for them if they want illegal logging to stop. Also, Friedman
mentions that globalization is the largest threat to biodiversity in Brazil, with demands for
hardwoods for expensive home furnishings. This demonstrates the importance of
government programs that could help people act collectively to conserve scarce and
economically valuable resources through proper management of natural resources. Such
programs will help Brazil adapt to climate change mitigation strategies.
Conclusion
Brazil’s mitigation strategies focus on the energy matrix and reducing
deforestation, which will allow the local and national governments to plan mitigation
actions that will benefit the Brazilian people. They have to consider health, education,
and overall growth as a developing country. Also, investment in technology
advancement, partially funded by support of climate change mitigation can help Brazil
obtain economic parity with the developed world. Brazil is taking the initiative in dealing
with climate change. The National Climate Change Policy is a benefit for the Brazilian
government because they are taking political action towards climate change adaptation
and mitigation.
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What Role Does Reforestation Play in Climate Change?
By
Marlon Scott
Introduction
At the apogee of universal economic development, emissions of green house
gases (GHG) including CO2 have been on the rise; adversely affecting the climate.
Reforestation plays an important role in climate change. Essentially, photosynthesis
allows tree leaves to collect and store CO2 (a greenhouse gas) as carbon, thus, partially
removing CO2 (sequestration) and cooling the planet. Unfortunately, when deforestation
occurs, the CO2 is released back into the atmosphere, accumulating and complicating the
struggle for lower greenhouse gas (GHG) emissions. According to the Environmental
Protection Agency (2012), “Sequestering carbon helps to reduce or slow the buildup of
CO2 concentrations in the atmosphere.
Background
Many climate scientists believe that human activities, associated with large-scale
manufacturing, production of energy and transportation, have contributed to global
warming. “The process began in the late 1700s with the Industrial Revolution, when
manual labor, horsepower, and water power began to be replaced by or enhanced by
machines.” (Freidman, 2009, p. 68) Increasingly steady, the burning of fossil fuels, such
as coal, oil, and methane, are some of the worst generators of GHG. At the time, forests
have been looked upon as sources of fuel, causing the release of sequestered carbon, or
building materials; or as barriers to agriculture and civilization of the wilderness.
(NYDEC, 2012) Early colonists and later pioneers in America cleared the land of timber
to build homes, provide heat and create farms, thus changing the ecology and climate of
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large areas, often leading to soil erosion. (NYDEC, 2012) In other parts of the world the
same dynamic occurred. Industrializing nations and nations with growing populations
consumed timber faster than nature could replenish the forest. Because trees were so
commonly available there was no concern for conservation. Recently climate scientists
have suggested that replacing lost trees could increase carbon sequestration and
contribute to lowering GHG emissions, lessening the human contribution to climate
change. (Friedman, 2009)
According to the Nature Conservancy (2011), “a recent preliminary study
suggests that the impact of reforestation on global temperatures varies depending upon
the forest’s latitude.” In the lower latitudes of the tropics reforestation offers a significant
global cooling benefit. Conversely, “At higher latitudes such as in the northern boreal
areas, the climate change benefits from reforestation may be less than expected because
of warming that happens when the sun's heat is absorbed by the dark forest canopy.”
In America, forests had been exploited to support the development of a new
nation. By the beginning of the twentieth century the rate of lumbering exceeded the
ability of nature to replace the lost trees. The New York State Department of
Environmental Conservation emerged in 1911, using the European model of managed
forests to preserve and replenish forests. Farmland was abandoned in the early part of the
century as more productive land became available in other areas, so the state acquired
tracts of 500 or more acres each and reestablished the forests. (NYDEC, 2012)
President Franklin D. Roosevelt, who had been governor of New York,
envisioned a relief idea for “jobless men” during the depression in the 1930’s. In trade
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for food, clothing and little cash, men from across the nation planted millions of tree
seedlings on the barren soil, which included the desolate farmlands of New York. After
World War II, there was a resurgence of tree planting as more farmland became vacant.
Through postwar funding, conservation projects once again received needed attention.
(NYDEC, 2012)
Brazil
When Brazil was first discovered, the destruction of its natural forests started. In
addition to seeking to carve out towns and farms, Brazilian settlers discovered large
stands of desirable hardwoods like mahogany, which they harvested and sold for
furniture around the world. Meantime, few reforestation projects took place until 1965.
During that period, the nation watched this process with relative passivity. “Everything
that was implemented in terms of tree plantation and reconstitution of Brazil’s forest
patrimony was always insignificant in relation to what was done in terms of
deforestation.” (Bacha, 2008, p. 5)
Brazil has maintained a significant inventory of planted forests. (Bacha, 2008)
This was a result of “scientific activities and the pioneering efforts of public agencies,
such as the Forest Service of the State of São Paulo, as well as from state enterprises,
such as the São Paulo’s Railroad Company” stated Professor Bacha, a Professor at
University of São Paulo. Reforestation was not always the case, although during the
1940’s there were mainly pioneering efforts in producing homogeneous eucalyptus or
pine plantations which had scientific intentions. (Bacha, 2000) The main contributors to
reforestation “were railroad and paper companies, as well as forest research institutes by
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establishing large reforested areas.” (Bacha, 2008, p. 4)
China
Chinese fir is one of the most important timber tree species in China. This specific
type of tree accounts for 60–80% of the total area of timber plantations in southeast
China and for 20–25% of the national commercial timber output. (Blanco, 2012) The
Chinese fir is a national tree for China. Decay-resistance extends the life of the tree,
making it an important construction material in China. It is the most important fastgrowing timber tree of the warm regions south of the Chang Jiang Valley. (Wu & Raven,
2012)
In the 1980s and early 1990s, the Chinese logged the forested areas of Tibet very
intensively. Between the mid 1990s and mid 2000s “China went from being a country
that imported much of its wood products to one of the world’s leading exporters of
furniture, plywood and flooring.” (Facts and Details, 2012) The furniture industry in
China consumes “large amounts of Chinese timber as well as illegally-logged tropical
rain forest timber.” (Facts and Details, 2012) Furthermore, due to illegal logging and
natural disasters, China loses 5,000 square kilometers of virgin forest every year.
Consequently, in northern and central China, “forest cover has been reduced by half in
the last two decades.” (Facts and Details, 2012) China is a leading consumer of paper, so
“China still has built a number of new pulp mills and in the future they will need trees to
keep them going.” (Facts and Details, 2012,)
During the 20th century, Chinese fir plantations were normally used to repopulate
natural forests, but nowadays many of the plantations are re-established on previous
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plantations or agricultural lands. (Luoma, 2012) An innovative approach had emerged,
allowing international conservation groups, along side of Chinese partners, to collectively
launch small-scale reforestation and grassland projects using native species, which is an
ecologically sound reforestation program. (Luoma, 2012)
Legal Issues
“Global warming has become perhaps the most complicated issue facing world
leaders. Warnings from the scientific community are becoming louder, as an increasing
body of science points to rising dangers from the ongoing buildup of human-related
greenhouse gases — produced
mainly by the burning of fossil fuels
and forests.”(Dot Earth, 2012) When
dealing with climate change, each
country produces externalities.
Therefore, applicable rules and
regulation must be established to
protect forest lands from
deforestation and other natural disasters.
Environmental laws are established for countries to protect their respective
unprotected commodities, such as forestry and wildlife .There are numerous laws to
protect forests. The Lacey Act of 1900, signed by President William F. McKinley,
prohibits trade in illegally logged wood products. In 2011, Asia Pulp & Paper (APP), a
China based logging company, was fined with an anti-dumping tariff for illegal logging.
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(Butler, 2011)
Since the establishment of reforestation and other climate change mitigation
efforts, there has always been competition for land use. Agriculture is a major
competitor for land use; there are “negative impacts of anti-deforestation, including
decreased expansion of agriculture in tropical areas.” (Mission, 2013) The Kyoto
Protocol efforts began in 1997, a treaty among 194 nations that met in Kyoto, Japan as
part of the United Nations Framework Convention on Climate Change (UNFCCC) to
discuss reducing greenhouse gas emissions.
The Kyoto Protocol’s primary focus is to “slow global warming and encourage
sustainable research and industry. Based on the connection between greenhouse gases in
the atmosphere and temperature increase, it is clear that severe regulations must be
implemented to even slightly impact global warming.” (Braun & LaValle, 2004, Carbon
sinks) Forest is basically a sink of carbon, with an immense “potential of carbon
mitigation through the carbon sequestration process.” (Green Clean, 2011, Background)
Carbon sinks occur in many forms, such as grasslands, soils, and especially forests which
are very “valuable for their ability to sequester carbon from the atmosphere. The idea of
reforestation can greatly impact carbon concentrations in the atmosphere.” (Braun &
LaValle, 2004, Carbon sinks)
The CDM was introduced to implement carbon reduction and sink projects under
the Kyoto Protocol. As a result, projects like the Afforestation and Reforestation (A/R)
CDM generate forestry carbon credits. “In addition to projects in the industrial and
energy sectors, A/R CDM sector offers a mix of carbon and sustainable development
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benefits.” (Green Clean, 2011, background)
Countries are currently improving the capacity of carbon sinks. For example, the
Southern Nicaragua CDM Reforestation “contributes to the sustainable development of
Nicaragua through reforestation to generate sustainable wood supplies to reduce pressure
on natural forests and to serve as carbon sink.” (Green Clean, 2011, Nicaragua) This
project provides employment, combating poverty in one of the poorest countries of
Central America. Exclusively run by communities, the project fosters upward mobility
for the rural and landless, by providing training and career opportunities for the youth.
(Green Clean, 2011, Nicaragua)
The project Reforestation of Grazing Lands in Santo Domingo, Argentina project
introduces a “certified reforestation project using native and exotic species aiming at
credible carbon sequestration and generating high value forestry products. The proposed
A/R CDM project activity fosters application of native species in northern Argentina
forestry plantations.” (Green Clean, 2011, Argentina)
The International Small Group and Tree Planting Program (TIST) in India began
in June 2002. “Over 5,000 TIST participants in over 800 Small Groups are registered in
the TIST program in Northern Tamil Nadu, India and are working to break their local
cycle of deforestation, drought and famine.” (Green Clean, 2011, India) Currently, the
“trees are already beginning to reduce erosion, stabilize and enrich the soil, and will soon
be providing shade.” (Green Clean, 2011, India) This project is expected to produce
“edible fruits and nuts, medicines, windbreaks, firewood and timber.” (Green Clean,
2011, India)
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Analysis
China
Many reforestation efforts around the global attempt to curb climate change. In
China, the Jane Goodall Institute established a Shanghai Roots & Shoots division which
launched a Million-Tree-Project to offset climate change by planting one million trees.
(Shanghai, 2011) According to Bender (2011), “China has used 24 billion meters squared
of new forest plantation and natural forest re-growth to offset 21% of Chinese fossil fuel
emissions in 2000.” (p. 31) “China’s
Tengchong Reforestation Project is a
small scale project designed to lessen
GHG emissions while also increasing
biodiversity and providing sustainable
livelihoods for the local population.” (p.
31) Near the Gaoligongshan National
Nature Preserve, there lies an area
critical for biodiversity. (Bender, 2011)
“Previous projects have focused solely on replanting trees, often without consideration of
biodiversity issues. The project in Yunnan province is designed to mitigate climate
change, flooding, and soil erosion.” (Bender, 2011, p.31)
There has been major progress in China in efforts to combat climate change. The
Tengchong Reforestation Project plans to plant native tree species, Chinese fir, on 1,200
acres of barren land. (Bender, 2011) The locals have been training alongside government
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workers to plant trees, prevent fire, prevent pests, and cultivate useful plants within the
forest. (Bender, 2011) Residents are taught “sustainable methods, which include
harvesting timber and other plant products from the forest area.” (Bender, 2011, p.30) As
an incentive, “ten percent of the money generated from carbon credits purchased will be
rebated to projects that benefit the local community.” (Bender, 2011, p.30)
Brazil
Brazil has become one of the world’s fastest growing economies. Over the years,
development has stripped forested areas. Now there is awareness that the historic forests
should be replenished. “The Atlantic
Forest program is helping owners
comply by providing information on
replanting native species.” (Bender,
2011, p. 29) This program not only
provides jobs for agriculture workers,
it is an educational opportunity for
local workers in reseeding, seed
collection, replanting, forest
conservation and the monitoring of carbon emission reduction. (Bender, 2011) The locals
become more adept and aware of their vast natural resources, forests. “Through this work
local people are learning about soil conservation and land management skills that can be
used on their own properties to further enhance the local environment.” (Bender, 2011,
p.29)
This reforestation effort is not just operated by the government. Local businesses
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such as Natura and Coelba, two Brazilian companies, along with Kraft company
produced additional funding for 2,400 acres. (Bender, 2011) The funding allowed
additional tools and research to reduce soil erosion and enhance water quality in the local
rivers for the local population. (Bender, 2011) “The Atlantic Forest restoration effort is
an example of a public-private partnership to comply with federal legislation.” (Bender,
2011, p.29)
The National Center for Atmospheric Research published an article which found
that within different variations of climate, higher results of absorbing carbon
(sequestration) occurred. (Bonan, 2011) The tropical climate allows trees to have a strong
CO2 absorption and a strong evaporation which cooled the atmosphere. “[In the] Tropical
forest – cooling from higher surface Aledo of cropland and pastureland is offset by
warming associated with reduced evapotranspiration. [In the]Temperate forest - higher
Aledo leads to cooling, but changes in evapotranspiration can either enhance or mitigate
this cooling.” (Bonan, 2011, p.22)
Budget impacts
According to a report from Food and Agriculture Organization of the United
Nations (2012), “Implications for forest products trade in the Asia-Pacific region, global
aggregate demand for forest products continues to grow in response to growing
population and developing economies, increasing the ability of many countries to
increase the consumption levels.” So as long as developing countries like Brazil and
China continue to flourish, there will be more demand for their natural resources. In a
personal interview, Professor Olsezewski, the director of recycling at San Jose State
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University, stated “people are consuming more due to the increase in population.”
Round-trees in Brazil and the fir trees in China experience higher demand, which may
lead to harvesting of timber, creating less GHG absorption to combat climate change.
“Yet as these underlying determinants to demand change, individual countries and
regions will experience varying patterns of shifting demand.” (Food and Agriculture,
2012, para. 2)
Public outreach
The Nature Conservancy organization has been operating worldwide for more
than 50 years now. Presently, the Conservancy operates throughout California to help
protect nature and the precious natural resources that are essential to human life. In
California alone, over 1.5 million acres have been preserved. San Jose, California, has set
goals to replant their communities with thousands of native or climate-appropriate trees.
“San José’s previous efforts to protect and grow its forest have been fruitful. Since its
founding in 1994, San José’s City Forest has planted over 50,000 trees.” The city’s Green
Vision Plan includes an initiative to plant 100,000 trees by 2022. Many states have begun
aggressive reforestation programs. (San Jose Green Vision, 2011)
In Louisiana, research has indicated that its “unique geography and climate make
the state's forestland potentially the most productive in the South for pine species. The
state's three tree nurseries grow some 25 million pine and 3-4 million hardwood seedlings
each year.” Furthermore, “the seedlings are sold at cost to Louisiana landowners for
reforestation purposes.” (Louisiana, 2011, Service Learning) The state utilizes Project
Learning Tree, a program which helps empower students to take action to improve the
environment at their schools and communities and neighborhood environment based on
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what they learn in the classroom. (Project Learning Tree, 2010)
The U.S. Global Change Research Program (USGCRP) is another organization
that coordinates and integrates federal research on changes in the global environment and
their implications for society. This organization builds a “knowledge base that informs
human responses to climate and global change through coordinated and integrated federal
programs of research, education, communication, and decision support.”(UCAR, 2012)
Conclusion
Climate change does exist. The Industrial Revolution development history cannot
be undone, but new initiatives can gradually reduce current emissions of GHG.
Reforestation plays an important role in climate change, and everyone can get involved
by planting a tree on private property or making a donation to plant a tree somewhere in
the world. Human activity needs to change to avoid exacerbating naturally occurring
cycles of climate variation. Humans need to drastically reduce their activity and
population globally in order to effectively combat global climate change. (Olszewki,
2012) Exercising a green-thumb is a great way to reduce CO2. Humans need trees to
survive: the CO2 humans exhale, trees inhale. Unfortunately, deforestation cannot be
stopped everywhere, and the amounts CO2 release into the atmosphere continue to
increase. Communities and individuals have to make individual efforts. It is a start, a step
in the right direction, a green direction.
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How Does Wind Power Affect Climate Change?
By
Rachana Panchal
Introduction
Alternate energy generation methods, such as wind energy, are a great natural
resource and are able to reduce the amount of fossil fuels released by generating
electricity. According to the U.S. Department of Energy (2011), wind farms are a clean
power source which does not pollute the air, uses less land than coal mines, and can be
placed onshore or offshore. The negative effects of wind power are that the tall wind
turbines kill migrating birds, make loud noise as the blades are spinning, and may be
inconveniently located in relation to consumer demand, creating the need for new and
longer transmission lines. How is electricity generated by wind turbines, and how does
the use of wind to create electricity affect climate change?
There are programs being implemented for wind power in many countries around
the world, including the United States, United Kingdom, and India. For example, the
United States’ two programs are the American Wind Energy Association (AWEA) and
the U.S. Department of Energy. In the United Kingdom, the association for wind energy
is named RenewableUK. India is also using this new form of energy through the Indian
Wind Energy Association (INWEA) and Indian Wind Power Assciation (IWPA).
Background
Wind is a motion of air as shown in the figure below, which is “caused by the
uneven heating of the Earth's surface by the sun.” (Energy Kids U.S. Energy Information
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Administration, 2012, Energy from Moving
Air section, para. 1) According to the
Energy Kids (2012) website, the daily wind
cycle occurs as “the air above the land heats
up more quickly than the air over water.
The warm air over the land expands
and rises, and the heavier, cooler air rushes in to take its place, creating wind.” (The
Daily Wind Cycle section, para. 1) Wind is a natural cycle which occurs every day.
According to Deal (2010), “wind energy is one of the oldest resources used by humans.”
(p.3) Humans have been using wind energy for many purposes since 200 B.C. (U.S.
Department of Energy, 2011) Even though using wind energy to generate electricity
seems to be a recent issue, humans have used wind energy to generate electricity in the
1900s. (Deal, p. 3) Humans have been using wind energy to sail boats across seas; used
windmills to pump water, grind grains to make flour, cut logs into lumber, and generate
electricity. (Deal, p. 3) Generating electricity through windmills was common in rural
areas in the 1920s when power lines were not available. (Energy Kids U.S. Energy
Information Administration, 2012, History of Wind Power section, para. 1)
Wind turbines are almost like the windmills that were used in the past. Wind
turbines consist of blades which “collect the wind’s kinetic energy,” causing the blades to
turn creating lift. When the blades spin, it causes the shaft or rod
to turn. The shaft causes the electric generator to turn and
produce electricity. (Energy Kids U.S. Energy Information
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Administration, 2012, Types of Wind Turbine section, para. 2) There are two types of
wind turbines: horizontal axis turbines and vertical axis turbines. The horizontal axis
turbines are similar to windmills in design as shown in the figure above. Horizontal axis
turbines are the most common type of wind turbines used in wind farms today. (U.S.
Department of Energy, 2011) Horizontal axis turbines are faced towards the oncoming
wind, the turbine consist of two or three blades which turn causing the lift and turn the
rotor. The rotor then causes the generator to convert the mechanical energy into electrical
energy. The electrical energy is then available to people through transmission lines.
(Deal, p.13-14)
The vertical axis turbines consist of blades going from top to bottom almost like
an “egg beater,” as defined by Energy Kids U.S.
Energy Information Administration website (2012)
Unlike horizontal axis turbines, the vertical axis
turbines go in and out of the blowing wind (U.S.
Department of Energy, 2011) There are two types of
vertical axis turbines: Savonius
and Darrieus. The Darrieus design looks like “egg beaters” as shown
in the figure above; whereas the Savonius design looks like “Sshaped” as shown
in the figure on the right.
Legal Issues
There are several legal issues for small wind turbines and large-scale turbines.
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According to the American Wind Energy Association (AWEA, 2008), there are eleven
issues involved with land use law with small wind turbine power. The eleven issues are:
setback distances and height, lot size, aesthetics, sound, property values, insurance,
abandonment, multiple turbines, urban and building-integrated installations, potential of
structural or electrical failure, and soil studies. The setback distances and height rule
argues that the wind turbines should be placed a certain distance from the property line,
“most commonly…the tower height plus the length of one blade (the turbine’s ‘total
extended height’) from the property line, inhabited neighboring structures, utility lines,
and/or road right-of-ways.” (p.8) The lot size rule states that wind turbines should not be
taller than 80 feet in lots 0.5-1.0 acre but can be taller in land over 1.0 acre in size.
(AWEA, 2008, p. 9)
The aesthetics issue argues that when placing the wind turbines, the people of the
surrounding community should be informed and
asked their opinion about what type of wind turbine
will be placed such as monopole tower, lattice
tower or guyed monopole tower. The appearance of
the wind turbines must be taken into account when
building a wind farm. (AWEA, 2008, p. 10-11)
The issue of sound associated with wind
turbines is that wind turbines generally make a low
sound compared to other items in the figure on the
left. According to the British Wind Energy Association (2000), “the Wind Turbine Noise
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Working Group [states] that turbine noise level should be kept within 5 dB(A) average
existing evening or night-time background noise level… A fixed low level of between 35
and 40 dB(A) may be specified when background noise is very low…” (Wind Projects
section, para. 3)
The property value issue involves people believing that the value of the property
will increase if wind turbines are placed. To some extent this is true, because nowadays
many people promote renewable energy and are likely to pay a higher price to buy land
with renewable energy resources. Security bonds may be required for large-scale wind
turbines, but for small wind turbines, the owners should be notified if a wind turbine is
abandoned or is not functioning well for the purpose of keeping the community clean.
There are not particular rules for placing small multiple turbines; but when utilityscale turbines are placed to build a wind farm, the rules and regulations for siting have to
be followed. There are some regulations for siting wind turbines. When wind turbines are
placed, the distance and height requirement must be met in order to protect the rights of
the community and neighbors surrounding the wind turbines. In order to protect the wind
turbine, when possible the owners must “submit to the zoning board a line drawing of the
electrical components, as supplied by the manufacturer, in sufficient detail to allow for a
determination that the manner of installation conforms to the National Electrical Code.”
(AWEA, 2008, p. 15)
The condition of soil is an important aspect when placing wind turbines. In order
to install wind turbines, “the installer [must] confirm with the manufacturer or an
independent professional engineer that the site’s soil conditions meet minimum standards
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as specified by the tower manufacturer, and that the tower is designed to local
engineering standards.” (AWEA, 2008, p. 16) The standards of each state must be met
before installing wind turbines as well as a “wet stamp” from an engineer may be needed
to install larger turbines on land not meeting the states’ requirements. (AWEA, 2008, p.
16)
Another legal
issue involved with
the use of wind
power is birds. Most
people think that
installing tall wind
turbines may be
harmful to migrating birds and bats as they might kill them. According to the study
conducted by de Lucas (2004), “birds can detect the presence of turbines” and detect
them “better when…[the wind turbines are] functioning.” (p. 403) Over the course of the
study conducted by de Lucas, only two birds were found dead in the 14 months of study.
Even though the scavenger birds were not taken into account, the low number of bird
mortality proved that wind turbines are not a major problem for birds and bats. According
to the Global Wind Energy Council (GWEC) (n.d.), “the leading human-related causes of
bird kills in the United States, according to the US Fish and Wildlife Service, are cats (1
billion deaths per year), buildings (up to 1 billion), hunters (100 million), vehicles (60 to
80 million), as well as communications towers, pesticides and power lines.” (Birds and
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Bats section, para. 1) The chart above shows that the numbers of bird mortalities due to
other human-related causes are far greater than the bird mortality caused by wind
turbines. According to the chart, the largest cause of bird mortality due to humans is
caused by buildings made of glass.
There are many federal policies placed for the use of wind energy to generate
electricity through large utility-scale turbines. The policies include Production Tax Credit
(PTC), Renewable Electricity Standards (RES), transmission policies, and siting policies.
A legal issue the American wind industry has been fighting for against the government is
to extend the expiration date of the Federal Production Tax Credit (PTC). PTC was
placed in 1992 under the Energy Policy Act. The PTC “provides an income tax credit of
2.2 cents per kilowatt-hour for the production of electricity from utility-scale turbines.”
(AWEA,Production Tax Credit, para. 1) The PTC is a useful tool in growing jobs for
Americans and creating renewable energy. Due to the PTC, the cost of wind power has
been lowered by 90%, the wind industry has been able to provide electricity to 10 million
American homes, and “foster economic development in all 50 states.” (AWEA,
Production Tax Credit for Wind Energy, para. 2) According to AWEA (n.d.), the
expiration date of the PTC is set for December 31, 2012. If Congress does not extend the
PTC policy, many Americans will lose jobs and investment in wind power will decline.
Due to the support of the PTC, 3.25% of electricity was generated from wind energy “in
the first half of this year.”(AWEA, PTC Fosters Energy Diversity section, para. 3) If the
PTC is extended, 20% electricity will be generated from wind energy by the year 2030
and provide jobs to 500,000 Americans in the wind industry. (AWEA, PTC Fosters
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Energy Diversity, para. 3)
Another federal policy with wind power is the renewable electricity standard
(RES), which is “a policy that sets hard targets for renewable energy in the near-and
long-term to diversify our electricity supply, reduce pollution, conserve water and save
consumers money.” (AWEA) Because the RES does not require certain amount of
electricity to be produced by renewable energy, there have been debates to create a Clean
Renewable Electricity Standard (CRES) which would set specific requirements to
generate electricity from renewable sources. The CRES standard relates to Friedman’s
(2008) discussion on a national renewable mandate. If a national renewable mandate was
placed, “it would tell power companies in every state that by a certain date – say 2020 –
they would by law have to generate 20 percent of their power from renewable energy.”
(p. 263) If this type of mandate was placed, it “would stimulate massive amounts of
innovation” and investors would be attracted. Using renewable energy such as wind
power is not only clean but it is also an economic investment which would assist a
country in gaining profits.
Analysis
As the climate is changing, the sea level is rising, temperatures are rising, “the
development of a sustainable, renewable resource-based economy has become a
necessity.” (Cohen, 2012, para. 2) One way to develop sustainably is through wind
power. Wind power is a beneficial resource for the good of the community, environment,
and the ecosystems. Wind power has many advantages such as there is no carbon
emission, it is a clean resource to generate electricity, wind turbines use less land and the
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wind is available all the time. There are some disadvantages to the use of wind power to
generate electricity, such as it contributes to some noise pollution, risk of migrating birds
dying when flying through the wind turbines, and longer transmission lines may be
needed as discussed in the legal issues section. Wind turbines can either be placed
onshore or offshore. (U.S. Department of Energy, 2011) As illustrated in the map below,
the United States has the potential to produce 80mph wind speed, both onshore and
offshore. If United States has the potential to generate so much electricity from wind
power, why not use it rather than using fossil fuels and harming the environment?

According to AWEA (n.d.), “the United
States produces six billion metric tons of
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carbon dioxide annually” and if United States keeps emitting carbon dioxide at this rate,
by 2030 it could be “6.75 billion metric tons” (AWEA, Wind Power and Climate Change,
para. 2). If United States starts using wind power to generate electricity, “the Department
of Energy reported wind energy could avoid 825 million tons of CO2 annually by 2030”
(AWEA, Wind Power and Climate Change) 20% increase in wind energy and 20%
decrease in “electric sector emissions” equal “to taking 140 million vehicles off the road”
as shown in the figure above. (AWEA, Wind Power and Climate Change)
Another policy or idea which has been placed in the United States is to increase
the use of wind energy to 20% by the year 2030. According to AWEA, the increase in
20% wind energy would reduce 25% CO2 emission by the year 2030. Also, “wind would
supply enough energy to displace about 50% of electric utility natural gas consumption
by 2030…11% reduction in natural gas…18%” reduction in coal usage as shown in the
figure. (AWEA, 2008, Energy Security and Price Stability section)
Budgetary Impacts:
According to EIA Energy kids, about 3% electricity was generated from wind
power in the United States in 2011, equaling “to the annual electricity use of about 10
million households.” (Energy Kids U.S. Energy Information Administration, 2012, Wind
Production section, para. 1) Compared to the cost of electricity from fossil fuels plants,
the cost of electricity from wind power is much cheaper because there is no extra fuel
cost as wind is free. According to the U.S. Department of Energy (2011), wind power is
the cheapest form of renewable energy and it is becoming cheaper to install the wind
turbines. The cost of utility-scale wind turbines is approximately 4 cents/kWh. (U.S.
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Department of Energy, 2011) The cost of wind power is decreasing compared to the
increasing cost of fossil fuels, increasing greenhouse gas emissions and decreasing cost
of building the wind turbines. (Wind Energy America, 2009 and RenewableUK, 2010)
According to American Wind Energy Association (AWEA, n.d.) the cost of electricity
from wind energy in the 1980s cost about 30 cents/kWh. Now, the cost has reduced by
almost 80% costing less than 5 cents/kWh to generate electricity from large-scale wind
power plants.
The cost of wind power plants does not only depend on the cost of manufacturing
the wind turbines, but the cost also includes “the size of the wind farms, the wind speed
at the site” (AWEA, Costs and Benefits section, para. 2) The higher the capacity of the
wind farm to produce electricity, the lower the cost. (AWEA, n.d.) The cost of wind
energy has reduced for many reasons, 1) the wind turbines are cheaper to manufacture as
technology is improving, 2) the wind turbines are becoming larger and larger, and 3)
“lenders are gaining confidence in the technology.” (AWEA, n.d.) As the wind turbines
become larger in size the cost of infrastructure reduces as less wind turbines are needed
to generate electricity. The larger the turbines, the more electricity is generated, so less
the need of small turbines in a wind farm. (AWEA) As the cost of wind power has
declined, the amount of electricity generated from wind power has increased in the recent
years. According to Energy Kids U.S. Energy Information Administration (2012, Wind
Production section) website, in 2000 “about 6 billion kilowatthours” of electricity was
generated; in 2011 “about 120 billion kilowatthours” of electricity was generated in the
United States.
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Public Outreach
There are many programs being implemented for the use of wind power around
the world such as the American Wind Energy Association (AWEA) and the U.S.
Department of Energy in the United States, RenewableUK also formerly known as
British Wind Energy Association (BWEA) in the United Kingdom, and the Indian Wind
Energy Association (INWEA) and Indian Wind Power Association (IWPA) in India. All
of these programs have been placed in each of the respective countries to influence and
educate the public about wind energy. The programs have guidelines to how farmers and
the general public can place small wind turbines to generate small amounts of electricity
for themselves. The guidelines provide rules and regulations that everyone can follow to
install small wind turbines in their own backyards. As mentioned in the legal issues
section of this paper, the eleven issues fall in the category of these programs reaching out
to the public and explaining to the public about installing small wind turbines on their
properties. The AWEA, U.S. Department of Energy, RenewableUK , INWEA and IWPA
provide weekly statistics and facts about the wind industry and how much electricity is
being generated through wind power. These programs function to influence the use of
small and large wind turbines. These programs also have annual conferences where the
public is encouraged to attend and learn about wind power. The conference includes other
countries promoting wind energy and coming up with policies to increase the use of wind
power. (IWPA, n.d.)
Conclusion
In conclusion, wind power is a clean and useful source in generating electricity.
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Wind power is just not clean and cheap, the many positive impacts exceed the negative
impacts. For example, even though wind turbines may cause bird fatalities, if they are
properly installed away from the migratory paths, the bird fatalities would be reduced.
Even though the cost of manufacturing wind turbines is higher than generating electricity
from fossil fuels, the cost will reduce as more and more wind power is used. As Cohen
suggested, the use of renewable energy is necessary as the climate is changing rapidly.
The first step that can be taken to reduce the greenhouse gas emissions is through the use
of wind power.
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AB 32: California’s Global Warming Solutions Act
By
Brad Wilson
Introduction
The California legislature has been, and continues to be, innovative in
maintaining a “green vision.” California’s Assembly Bill 32: Global Warming Solutions
Act has inspired the development of innovative methods of climate change management.
AB 32 incentivizes the advancement of green house gas [GHG] emissions reduction
within the California-based business sector. The bill faced scrutiny from nearly every
angle and was opposed by numerous groups. The important questions are, how will
California’s emphasis on GHG emission reduction as outlined in Assembly Bill 32 effect
climate change adaptation and mitigation? And what practical impact will there be on
California’s economy and production?
Background
The state of California has been a strong advocate for the green vision that
involves efficient use of resources with minimal negative repercussions. During the
1990’s California was faced with a severe drought that threatened to pose serious
problems to California citizens. The state decided to set up a market-based water
banking system that may have very well saved the state’s agriculture industry. This
system allowed farmers to sell unused water back to the cities. California’s positive
example led to similar implementation elsewhere. “California's success with using water
banks to sell surplus water to urban consumers has also been influential. Water banking is
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now being practiced in Arizona and other water-scarce areas in the West.” (Cooper,
1995) The leadership demonstrated by the California government proved that an
innovative solution for a problem such as drought can benefit anyone facing a similar
problem.
California’s leadership has also been apparent in the reduction of automobile
emissions. Giovinazzo (2003) stated, “For many years, Congress used California’s
regulations as a model for the standards it adopted under the federal Clean Air Act.” (p.
900) Congress’ attention to reducing GHG from vehicle emissions became apparent
when AB 1493 was passed in 2001. The bill mandated policies with stronger restrictions
on vehicle GHG production than what was proposed by Congress.

Legal Issues
California was allowed to implement more strict policies because a waiver was
included in the Clean Air Act allowing California to apply its own restrictions on car
emissions. Giovinazzo (2003) continues, “By including the ‘California waiver’ (‘CAA
waiver”) despite the auto industry’s fierce opposition, Congress signaled its desire to
encourage California’s continued role as a ‘laboratory for emission control technology
and regulation that could be applied later at the federal level.” (p. 901) The waiver
provided for California demonstrated the confidence Congress has in the progressive
state’s green vision.
Assembly Bill 32: California’s Global Warming Solutions Act continued the
forward-thinking legislative trend that California has advocated for decades. Former
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Assembly Speaker Fabian Nuñez brought the bill to the attention of former California
Governor Arnold Schwarzenegger. As explained by Lathum and Watkins (2008), “The
California Global Warming Solutions Act of 2006 (AB 32) requires California to return
its greenhouse gas (GHG) emissions to 1990 levels by 2020.” (p. 1) This reduction will
be difficult to obtain as the population has risen. AB 32 gave the California Air Resource
Board (CARB) the task of determining how California can meet the requirements
outlined by the bill. Chemerinsky, et al. (2008) elaborates,
This law represents the nation's first statewide mandate to reduce GHG
emissions across a state's entire economy. The Act does not specify how the
Board should go about reducing emissions, but instead generally states that the
Board will adopt regulations ‘to achieve the maximum technologically feasible
and cost-effective greenhouse gas emission reductions’ possible. (Chemerinsky,
et al., 2007)
It was believed by numerous experts that a cap-and-trade program would be the decision
made by the California Air Resource Board for implementation of AB 32. Chemerinsky
et al. (2007) continues, “Although the Act does not directly call upon the Board to use
market-based solutions to reduce emissions, it seems that the Board, along with many of
California's leaders, prefers a cap-and-trade program over other alternatives.” (2007) The
cap-and-trade implementation seemed to be the final step in GHG management. It was
confirmed by a Biocycle article (2012), “A San Francisco judge has approved California's
cap-and-trade plans, which will make it the largest carbon market in North America and
the second largest in the world.”(p. 8) The passage of the cap-and-trade system came
after strict scrutiny from the Superior Court.
The challenge for a state government implementing any innovative system arises
in complying with federal laws. California’s Global Solutions Act was questioned
204

because of its potential infringement of the Commerce Clause of the U.S. Constitution.
As experts explain, “Under the Constitution, the U.S. Congress has the power to regulate
interstate commerce. The dormant Commerce Clause is an unwritten logical extension of
Congress' power (hence, it is "dormant") that prevents states from usurping Congress'
authority to regulate interstate commerce.” (Chemerinsky, et al., 2007) The power to
regulate interstate commerce provided to the Congress is used to prevent states from
excluding commerce from other states.
The CARB had to be cautious not to appear to punish companies based in other
states. The concern was that California might only do business with companies that
promote green production and exclude businesses that do not adhere to the restrictions of
AB 32. This favoritism would give California companies an unfair advantage in the
California market. The CARB circumvented the “dormant Commerce Clause” by
ensuring that companies of any origin would be equally scrutinized. Legal issues were
not the only working problems that CARB adapted to.

Analysis
The impacts of AB 32 implementation are widespread. The bill begins its
implementation with corporations and then plans to extend to the residential arena. AB
32 forces numerous sectors to re-evaluate their current processes. Some industries, such
as the oil industry, have shown such a strong opposition that they proposed Proposition
23. The proposition focused on the erroneous claim that AB 32 would take away jobs for
Americans. Former Governor Schwarzenegger’s sentiments were strong when he states,
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“The only job losses or costs, he said, would be in polluting industries like Valero Energy
Corp. and Tesoro Corp., both of which have refineries in California that climate experts
say are sources of greenhouse gas emissions.”(Fimrite, 2007) These companies have a
vested interest in ensuring that they not pay for their dirty production in the future.
It would be extremely difficult for companies such as Valero Energy Corp. and
Tesoro Corp. to clean their production and emit less GHG in the process. Thomas
Friedman (2008) explains that a cap-and-trade system incentivizes this process. “Those
firms that can reduce their emissions more cheaply and efficiently could sell their unused
allowances to others who would otherwise have to pay more to comply.” (p. 261) This
system would force companies to examine their current production and treat GHG
emissions more cautiously. Bruce Olszewski, the Director of the Center for Development
of Recycling at San Jose State University, describes, “Companies need to be forced to
take externalities, such as environmental effects, and consider them as internalities. AB
32 authorizes agencies like CARB to develop solutions to this problem.” (B. Olszewski,
interview, May 1, 2012) Internalizing certain externalities such as GHG emissions raise
the cost of production for that product. Niemeier, et al. cautioned, “An upstream cap and
trade system will equate the marginal cost of abatement across power generators or
distributors, but the costs of abatement are likely to be passed on to consumers.”
(Niemeier, et al., 2008) A concern from the consumer perspective is that the consumer
rather than the company will pay for the cost of the offset credits.
The issue that companies have with the bill is that they will have to focus money
into either changing their productions or purchasing credits that would allow them to
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continue polluting. One solution for companies results in a negative repercussion of
the bill: relocation. According to Chemerinsky, et al.,
Leakage is a problem for a California cap-and-trade program precisely because
one of California's objectives is to reduce the impact that California has on
climate change--a problem of global dimensions. If the reductions of global
warming gases within California are largely displaced to other states, then the
net effect of leakage is that it may substantially negate California's efforts.
(2007)
The issue with attempting to regulate large companies is their ability to relocate or
focus production on other branches. If a company simply relocates or “leaks” into
another state the purpose of the bill is undermined, and it has no real positive effects
on the environment. The CARB handled this issue with the implementation of the
carbon market that would reward green production from companies and hinder less
green production systems.
The bill also explains that the cap-and-trade will not just stop with corporations.
Residential systems will be set up in order to assist the reduction of GHG within
California. Niemeier, et al. (2008) explained, “CARB will determine an allocation of
GHG allowances to each household based on the AB32 goals, with households
represented via their utility account. Allowances will be given to the utilities, as
determined by their number of customers, and the type of utility service they provide (i.e.
gas vs. electricity). Utilities then distribute the proper amount of allowances to user
accounts as dictated by the allocations set by CARB.” (Niemeier, et al., 2008) The
proposal makes use of utility services that are already being used by residents. The utility
services would help CARB determine the level at which residents emit GHG and could
then be used to allocate offset credits accordingly. This system would allow lower
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income households to sell offset credits to households who surpass the emission limits set
by CARB.

Budgetary impacts
Above and beyond corporations and residents benefiting financially from capand-trade, Governments would also see an increase in profits. Waxman, et al. (2012)
elaborates, “Using these policies, the United States could raise $200 billion or more over
10 years and trillions of dollars by 2050 while cutting carbon emissions by 17 percent by
2020 and 80 percent by 2050, providing transition assistance to affected industries, and
supporting investments in clean-energy technologies.” (Waxman, et al., 2012) The
system would initially be a lucrative endeavor for a government that implements the
policies outlines in AB 32.
Similar offset projects elsewhere have already proved lucrative to some
organizations. It is stated, “According to a list of approved offset projects prepared by
the Climate Action Reserve, a nonprofit organization whose standards are nearly identical
to those developed by state regulators, the Clean Harbor site in Arkansas has already
offset the equivalent of 2.3 million tons of carbon dioxide emissions, which translates to
2.3 million offset credits worth $10 to $11 each.” (Barringer, 2011) The possibility of 23
million potential dollars in a market can inspire a profit driven company to make a
production change.

Public Outreach
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Public outreach has been a big factor for Assembly Bill 32. Opponents of the bill
have made their position known and some have even attempted to pass legislation to
support their view such as Proposition 23. Brooks Mencher (2010) warned, “The
measure plays to fears about jobs and rising costs in a weak economy. It brushes off a
barrage of studies showing the health, economic and social dangers of greenhouse gases
and the nation's risky dependence on imported oil” As previously mentioned, the funding
of this proposition can be traced to companies that will be negatively effected by
cleaning-up their production. The former governor was strongly opposed to the
reasoning behind this proposition and expressed so as Fimrite (2007) explains,
“Schwarzenegger, speaking before several hundred people at the Commonwealth Club in
Santa Clara, said the proponents of Prop. 23 are attempting to subvert the democratic
process using scare tactics. He likened the campaign to a shell game hiding what he said
was the real purpose: ‘self-serving greed.’” (Fimrite, 2007) The governor made sure that
voters knew about background aspects of the opposing legislation and did so through
public outreach.
A poll taken by the Public Policy Institute of California (2009) showed that in
regards to a cap-and-trade,
While a plurality of Californians (49% support, 40% oppose) support a cap and
trade program to curb emissions, there is a sharp partisan split over the idea of
buying and selling emissions permits: 57 percent of Democrats favor it and 55
percent of Republicans oppose it. Independents are divided (47% support, 44%
oppose). (PPIC, 2009)
The voters tended to support the leanings of their parties, and demonstrating the
philosophical divide. Voters were not the only supporters of the bill and what it entailed.
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At the signing of California’s Global Warming Solutions Act there were an array
of supporters, including some from over seas. Chermerinsky, et al. (2008) stated, “As
Governor Schwarzenegger signed the legislation, national and international leaders
showed their support and praised AB 32, including Prime Minister Blair and Gov.
George Pataki (R-N.Y.). Prime Minister Blair noted that the signing ceremony
represented a ‘historic day for the rest of the world as well.’”(Chemerinsky, et al., 2008)
This widespread support for the passage of AB 32 demonstrates to the world that the
forward-thinking legislation is a positive step towards a solution to a global problem.
Conclusion
The implementation of Assembly Bill 32: California’s Global Warming Solutions
Act was not a simple process and took extreme persistence as well as cross-party
negotiation. As the Biocycle article states, “The program is currently scheduled for
implementation in 2013” and continues, “According to the Environmental Defense Fund,
the state has received more than $9 billion in venture capital for clean energy technology
since the bill was passed in 2006.”(2012, p. 8) The increased funding in the past six
years suggests that there will be strong support for the implementation steps coming in
2013. The bill’s implementation means that the cap-and-trade system that will soon be
apparent in corporations will find its way into residential life, as well. In a longer time
frame other states will be able to gauge the benefits of California’s innovative legislation
and determine whether or not they can create a similar system.
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The EPA, California, and Their Clash
By
Amanda Marshall
Introduction
Climate change is one of the most complex and serious issues currently facing the
world. For years, many activists and politicians have been calling for significant action to
help America address this problem effectively. Today, the Environmental Protection
Agency (EPA) is the main actor involved in the fight against climate change. The EPA
maintains that climate change is the result of human activity which can be altered to
ensure a cleaner, safer, and better environment for the future. The EPA has recently
assailed greenhouse gas (GHG) emissions from cars for their negative effect on the health
of the environment and human beings, and has set out to limit these GHG emissions with
new regulations. Some states felt that these efforts were not strict enough. California filed
a lawsuit against the EPA, arguing that they should be allowed to further regulate GHG
emissions from cars. What was the result of this lawsuit, how effective are the efforts of
California and the EPA likely to be in combating climate change, and what is the future
of this issue?
Background
The environment and the idea of climate change became a main concern of the
American public and lawmakers in the 1970s. (Kensiscki, 2000) From 1965 to 1970, “the
percentage of the public who stated that a reduction of air and water pollution was a
national problem that should receive more government attention more than tripled from
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17% to 53%.” (Kensicki, 2000) As President Richard Nixon said in his first State of the
Union Address, “The great question of the seventies is, shall we surrender to our
surroundings, or shall we make our peace with nature and begin to make reparations for
the damage we have done to our air, to our land, and to our water?” (Nixon, 1970) Out of
this spirit, the Environmental Protection Agency was born. It was created to help return
the environment to its natural state and ensure the health of American citizens. (Lewis,
1985) One of its major functions is setting environmental policy through the development
of regulations on sources such as power plants and automobiles that pollute the air and
water. Since the EPA affects the lives of citizens with its policies, its assessment of
climate change is extremely important. The EPA believes that climate change is real and
dangerous for human beings and the environment. This means that the EPA has vowed to
lessen the effects of climate change in any way possible. The manner in which it works
toward this goal depends on the causes of climate change. It is the position of the EPA
that climate change is the result of human activity that can be changed to slow the
harmful effects. (U.S. EPA, 2011b)
Human activity that is detrimental to the environment began with the Industrial
Revolution. (USGCRP, n.d.) Large-scale manufacturing led to the release of GHGs, such
as methane and CO2, which trap heat and cause warming of the atmosphere. (U.S.EPA,
2012a) Before industrialization, GHGs in the air were naturally occurring and present in
low levels. Since mankind began burning fossil fuels, the concentration of CO2, methane,
and nitrous oxide in the atmosphere “have increased by over 36 percent, 148 percent and
18 percent, respectively.” (U.S.EPA, 2012b) This provides substantial evidence that
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GHGs in the atmosphere is directly impacted by human activities.
The EPA asserts that the rise in emissions of GHGs has had and will have harmful
effects on the environment. It has resulted in alterations in temperature, atmosphere, rain,
storms, and sea level. (U.S.EPA, 2011b) The EPA predicts that the temperature of the
globe could increase anywhere from 2.5 to 10 degrees Fahrenheit by the year 2100 if
human beings continue to emit such high levels of GHGs. (U.S. EPA, 2010) The rise in
temperature alone will cause more heat waves and other extreme weather events. (U.S.
EPA, 2010) The EPA also believes that “climate change may increase the risk of some
infectious diseases, particularly those diseases that appear in warm areas and are spread
by mosquitoes and other insects” such as malaria, yellow fever, and encephalitis. (U.S.
EPA, 2010) Thus, the negative effect of these GHGs extends far beyond air pollution,
which is a serious problem on its own.
Recently in 2009, the EPA assailed GHGs as directly harmful to human health.
(Wright, 2009) The EPA administrator, Lisa Jackson, stated that, “the administration will
not ignore science or the responsibility we owe to our children and our grandchildren.”
(Wright, 2009) The EPA has made it its mission to protect American citizens from the
negative effects of air and water pollution. Limiting the amount of GHGs present in the
air will prevent an increase of diseases such as cancer, asthma, emphysema, and other
lung diseases. (CDC, 2012) According to the Center for Disease Control and Prevention,
asthma is a disease that currently afflicts over 25 million Americans. (CDC, 2012) It
accounts for almost 4,000 deaths per year and costs the nation over 30 billion dollars
annually. (CDC, 2011) In addition, studies conducted over the last few decades have
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shown that air pollution can increase the risk of lung cancer by 30-50%. (Cohen & Pope,
1995) Most recently, in February of 2012, it was discovered that there is a positive
correlation between air pollution and strokes. (Kuipers, 2009) This is something of great
concern for California since Los Angeles is the long-running “smoggiest place in the
United States.” (Kuipers, 2009)
Due to all these negative effects of GHGs, the EPA is firmly committed to
reducing emissions of them. One of its main areas of focus is limiting emissions from
transportation, which accounts for about one-third of the country’s GHG emissions. (U.S.
EPA, 2011c) On their own, passenger vehicles account for 20% of America’s GHG
emissions. (Schwarzenegger, 2009) Today, for every mile that a person drives in a car, he
releases about one pound of CO2 into the air. (Friedman, 2008) In 2010, there were over
250 million registered highway vehicles in the nation. (RITA, 2010) Certainly, America’s
environment would be in better condition if its citizens limited their driving. Since this is
a goal that will be achieved slowly, the EPA has set out to reduce the amount of GHGs
that cars emit.
Legal Issues
The first substantial attempt at environmental legislation in the United States
occurred in 1963 with the Clean Air Act. (U.S. EPA, 2012c) It established “funding for
the study and cleanup of air pollution.” (U.S.EPA, 2012c) In 1970, Congress passed a
stronger version of the Clean Air Act that “set statutory deadlines for reducing
automobile emission levels: 90 percent reductions in hydrocarbon and carbon monoxide
levels by 1975 and a 90 percent reduction in nitrogen oxides by 1976.” (Lewis, 1985)
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Then, “in 1975, Congress passed the Energy Policy and Conservation Act which
established the corporate average fuel economy (CAFE) standards that required the
gradual doubling of passenger vehicle efficiency for new cars- to 27.5 miles per gallonwithin ten years.” (Friedman, 2008, 14) This goal was not quite reached for domestic
passenger cars in the ten year time period that was outlined, but was reached by 1990.
(RITA, 2011) In 1993, the United States government and automotive industry joined to
establish the Partnership for a New Generation of Vehicles (PNGV) that would “develop
new automotive technology to help reduce air pollution by tripling the fuel economy of
typical family sedans without sacrificing safety, performance, and affordable cost.”
(U.S.EPA, 2012b) Serious efforts have been made by the federal government, but even
more have occurred at the state level, specifically in California.
California has “some of the strictest environmental protections in the nation” and
has a history of leading the country in this area. (Gordon, 2012, personal communication)
“In 1967, California passed the Mulford-Carroll Act, establishing a state agency to
monitor air quality and regulate motor vehicle emissions.” (C2ES, 2012) The resulting
California Air Resources Board (CARB) spurred crucial technological development with
its regulation. In 1970, this resulted in “a miraculous invention called the catalytic
converter, which turns carbon monoxide and smog-forming nitrogen oxides into harmless
gases.” (Lewis, 2009) Thus, California’s regulation and innovation has been a pivotal
element of the national fight against climate change.
Under the federal Clean Air Act, California is the only state with the authority to
set its own standards regarding GHG emissions. To do so it must fulfill two conditions.
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(EDF, 2012) Firstly, their regulations must be at least as strict as those of the federal
government. Secondly, they must secure permission from the EPA in the form of a
waiver. (EDF, 2012) In 2001, California Assemblywoman Fran Pavley “pioneered a
landmark law to reduce emissions of greenhouse gases from the tailpipes of cars and
trucks.” (Lewis, 2009) The law, known as AB 1493, required that “new vehicles, on
average, achieve an emissions reduction of 30 percent by 2016. (C2ES, 2012) AB 1493
was passed by the legislature and signed by the governor in 2002. (C2ES, 2012)
There was a problem, though. California still needed a waiver from the EPA.
They had petitioned in 2005 but had received no answer by 2007. (C2ES, 2012)
Governor Schwarzenegger sent several letters to President Bush, demanding that the EPA
respond to California’s request for a waiver. (Marten Law, 2007) Still, the EPA
“declined, arguing that the agency lacked the authority to regulate GHG emissions as a
pollutant. That changed after the U.S. Supreme Court decided in April 2007 in
Massachusetts v. EPA that the EPA did indeed have that authority under the Clean Air
Act.” (Marten Law, 2007)
This ruling proved that it was the duty of the EPA to regulate GHG emissions, but
they did not want to act. (C2ES, n.d.) California was prepared to take action where the
EPA would not. However, in December of 2007, the EPA rejected California’s
application for a waiver to impose the new restrictions. (Simon & Wilson, 2007) This
was a shocking and unprecedented denial. (Simon & Wilson, 2007) The EPA’s reasoning
for its rejection was that California was not exclusively affected by climate change and,
therefore, was without “the ‘compelling and extraordinary’ conditions that would allow it
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to regulate greenhouse-gas pollutants.” (Barringer, 2008) The administrator for the EPA
at the time, Stephen Johnson, also raised the point that the federal government was
establishing their own regulations that would accomplish the goal and avoid “a confusing
patchwork of state rules.” (Simon & Wilson, 2007)
The basis of this argument was flawed. The same day as the EPA rejection of
California’s waiver, President Bush signed into law “the biggest congressionally ordered
increase” in fuel efficiency standards in over thirty years. (Simon & Wilson, 2007) It
required U.S. cars to achieve an average of 35 miles per gallon, which was a 40%
increase, by the year 2020. (Simon & Wilson, 2007) The EPA argued that this legislation
would be sufficient to limit GHG emissions and that California had no need to go any
further. (Barringer, 2008) In reality, it was calculated that California’s standard would be
doubly effective. (Barringer, 2008) Motivated by its desire to regulate GHG emissions for
the environment and public health, California sued the EPA at the end of 2007,
demanding a waiver so it could proceed with its important and beneficial regulations.
(Marten Law, 2007) California wanted this victory because more than a dozen other
states had vowed to adopt the California standards. (EDF, 2012) This would have meant
real progress in national reductions of GHG emissions.
Encouraged by the change of administration in Washington, D.C., California
reapplied for a waiver again in 2009. (Clean Cars Campaign, n.d.) A day after the
inauguration of Barack Obama, Governor Schwarzenegger sent him a letter asking him to
“direct the U.S. EPA to act promptly and favorably on California’s reconsideration
request so that we may continue the critical work of reducing our greenhouse gas
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emissions and their impact on global climate change.” (Schwarzenegger, 2009) The EPA
reopened the case of the California waiver in February. (Clean Cars Campaign, n.d.)
Then, “on June 30, 2009 the EPA granted a waiver allowing California to regulate GHG
emissions from vehicles within the states.” (C2ES, 2012) In April of 2010, the federal
standard was adjusted “to achieve the same fuel economy improvement as the California
standard would have.” (C2ES, 2012) This was an even greater victory for California
because it had inspired an increase in federal restrictions. Additionally, “the EPA, U.S.
Department of Transportation and California issued a statement of intent to coordinate
standards from 2017 to 2025, demonstrating their intention to continue collaboration.”
(C2ES, 2012) California has paved the way to a cleaner future for the nation.
Analysis
There has been a lot of debate on the issue of regulating GHG emissions from
cars on both the state and federal levels. For one thing, people wonder how effective such
regulations are likely to be. According to CARB, past increases in standards led to the
level of GHGs in California’s atmosphere being reduced by approximately 6% from 2008
to 2009. (CARB, 2011) The emissions report for 2010 and 2011 has not yet been released
so there is no concrete way to assess the effectiveness of California’s newest standards.
However, the regulations are predicted to have a strong, positive effect. (CARB, 2011)
On the national level, the emission of GHGs in the United States fell 5.8% from 2008 to
2009. (USEIA, 2011) Future regulations are “projected to save approximately 4 billion
barrels of oil and 2 billion metric tons of GHG emissions over the lifetimes of those light
duty vehicles sold” between the years of 2017 and 2025. (U.S. EPA, 2011e) This shows
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that progress is clearly being made and there is hope for the effectiveness of future
regulations.
The looming threat of climate change and the talk of legislation to address the
problem have made this issue a major societal concern. People have started to wake up as
“climate change has started to jump out of the science books and into their lives.”
(Friedman, 2008, 127) They have begun to realize that the effects on the environment and
health are too serious to ignore. Thus, the majority of citizens are willing to accept
regulations in the interest of fighting climate change. In fact, a survey conducted a few
years ago by the Public Policy Institute of California (IPCC) revealed that “65% of
Californians don’t think the federal government is doing enough to combat global
warming.” (Schmidt, 2007) Also, public opinion polls within the last decade show that
“two-thirds of the population support tougher air pollution standards on new vehicles,
even if it makes vehicles more expensive.” (Schmidt, 2007)
Budgetary Impacts
In the end, it all comes down to money. Citizens want to know how their
pocketbooks will be affected. The general assessment is that consumers may have to pay
more for cars when they buy them simply because it will cost the car companies more to
make them. However, this increase will quickly balance out with all of the money that
drivers will save with better mileage. Also, raising fuel economy can give Americans the
best of both worlds. It provides the ability to reduce the use of oil without having to use
public transportation or reduce travel. (Pizer, 2006)
There are still worries about the costs to businesses. Legislators need to be careful
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about demanding more of car companies than they can give. If they are forced to reach
certain standards in a short amount of time, automobile manufacturers might have to cut
jobs and cut corners to achieve these goals. Technology can only be developed so
quickly. If there is no technology to help companies reach higher standards, they may
resort to simply making smaller and lighter cars that could be less safe. It is important to
plan to avoid the possible negative impacts on consumer safety and economic stability. In
that way, the benefits of limiting GHG emissions from cars will outweigh the costs.
(Graham, n.d.)
In the end, even if stricter environmental regulations do pose a large cost to
citizens, “most people don’t want to have dirtier air.” (Gordon, 2012, personal
communication) They recognize that, in the long run, it costs less to live and operate in a
clean environment. (Gordon, 2012, personal communication) The amount of money this
country would have to spend on dealing with disasters, agricultural hardships, and health
problems dramatically exceeds the initial cost of imposing these changes. That is why
citizens would be willing to accept short-term costs for long-term benefits. Even so, the
EPA estimates that “fuel savings will far outweigh higher vehicle costs, and that the net
benefits to society” of the regulations will be upwards of 300 billion dollars. (U.S. EPA,
2011e) The benefits certainly seem to outweigh the costs.
Public Outreach
Media coverage and involvement is extremely important to the environmental
movement. Today, “the majority of people do not have direct contact (or do not know
they are in direct contact) with widespread environmental problems.” (Kensicki, 2000)
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Thus, television, print, and online news sources are beneficial because they are the means
by which people acquire knowledge about the dangers of climate change. Of course,
media coverage can also be problematic because it can be biased and is not always
completely factual. The media needs to strive for balanced reporting on the importance of
limiting GHG emissions. This will not be easy, especially because knowledge on the
subject is incomplete. (Kensicki, 2000)
Politicians sometimes have problems with effective public outreach on this issue.
It becomes bogged down in rhetoric and vitriol. The partisan division causes problems in
getting the support of the public because it confuses people and makes them view climate
change as a political rather than scientific issue. (Walsh, 2011) Democrats tend to push
harder for regulations. (Walsh, 2011) Republicans, on the other hand, worry they are
harmful to business and the economy. (Walsh, 2011) A balance needs to be achieved.
This can only be accomplished when both politicians and citizens begin looking at this
issue outside of the ideological context. As President Nixon said in 1970, “restoring
nature to its natural state is a cause beyond party and beyond factions. It has become a
common cause of all the people of this country.” (Nixon, 1970)
Conclusion
The general consensus in the scientific community is that the earth “is
experiencing a warming trend- over and above natural and normal variations- that is
almost certainly due to human activity.” (Friedman, 2008, 31) The EPA insists that
human behavior has exacerbated climate change, if it has not caused it. It has also
declared GHGs harmful to people and their environment. As a result, the EPA has made a
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vow to protect American citizens and their habitat. Reducing the emissions from the
passenger vehicles in the transportation sector will save the country money, prevent
negative health effects, and help to slow climate change.
Fortunately, the future of this issue appears optimistic. As part of President
Obama’s renewed focus on environmentalism, he directed the EPA to work with the
National Highway Traffic Safety Administration to develop even stricter standards for
the years 2017-2025. (U.S. EPA, 2011e) They will require all passenger cars and light
trucks to emit no more than 163 grams of CO2 per mile. (U.S. EPA, 2011e) That would
be roughly the equivalent of 54.5 miles per gallon. (U.S. EPA, 2011e) The EPA is very
optimistic about the effectiveness of these regulations and the benefits they will provide.
(U.S. EPA, 2011d)
American politicians have recognized the fact that “the observed effects of
climate change must be dealt with, regardless of their cause, whether part of a natural
cycle or due to greenhouse gas emissions.” (Edwards, 2011, 26) They have to worry
about the environment, human health, and economic impact right now. In the end, the
costs and benefits have been calculated and America’s leaders have decided that these
drastic efforts to regulate automobile emissions are beneficial in a myriad of ways.
California’s lawsuit against the EPA proved its resolve, its trend-setting behavior, and its
commitment to promoting environmental consciousness.
People must remember that “climate change is not the problem of a state or a
political party; it is the problem of humanity.” (Pinatelli, 2012, personal communication)
Thus, efforts will be stronger and more effective when people are able to work together.
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California and the EPA are setting a good example. More importantly, the majority of
Americans take climate change seriously and want the federal government to take action.
(Schmidt, 2007) It is hoped that the support of the constituents will lead American
politicians to push for stricter regulations, pursue new technologies, and pave the way for
a cleaner, better nation.
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Climate Change Impacts on Public Health
By
Tatiana McBraun
Introduction
In the twenty-first century the greatest global threat to public health is climate
change.
Although climate change, to some extent, is inevitable; the adverse implications for
public health
are underway, making the risks even greater. Global climate change is gradual, and
manifest through many elements.
Background
Identifying potential health risks is imperative to improving and maintaining
public
health efforts to reduce carbon emissions and prepare for climate change. There are two
major threats to public health. The first is air pollutants and increasing CO2 levels which
contribute to the changes in the environment. Second, alterations in climate directly affect
public health through rising sea levels, weather pattern variations, heat waves and, rising
temperatures. (Binder, 2011)
According to the Centers for Disease Control (CDC) “weather and climate have
affected
human health for millennia. Now, climate change is altering weather and climate patterns
that
previously have been relatively stable.” However, within the last century the amount of
green house gasses (GHG), CO2 levels and methane found in the atmosphere have
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continued to rise.
The environment has undergone notable changes over the last century. Beginning
with
the industrial revolution and moving through modern technological advancements, the
consumption of fossil fuel and the related release of GHG has contributed to rise.
Population growth worldwide and urban sprawl have increased demand for electricity
and transportation, the two sectors responsible for the greatest portion of GHG emissions.
Continued population growth and widespread human land use also disrupt
ecosystems, lessen biodiversity, deplete fresh water sources, change air quality, and;
influence infectious disease risks. Changes in air quality are hazardous and promote
respiratory diseases such as, asthma, allergies and, other airway diseases. GHG emissions
are believed to contribute to global
warming, which affects the length of seasons and their temperature variations. Higher
concentrations of allergens like pollen and ragweed are more prevalent in the air—
“There is growing evidence to support an association between climate change and
aeroallergens as well as pediatric allergic disease and exposure to pollen or outdoor mold
and subsequent later-life allergen sensitization and allergic disease induction.”
(Bernstein, 2009)
Furthermore, unhealthy levels of air pollution caused by pollutants and particles
contribute to lung disease. The American Lung Association reported findings of “more
than 154
million people live in areas with unhealthy air caused by ozone and fine particles can
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exacerbate
lung disease and even cause premature death.” (2012)
Rapid environmental and ecological change contributes to infectious disease:
water and food borne disease, vector borne disease and respiratory disease. Water and
food borne diseases are caused by bacteria, parasites and viruses. Water borne illnesses
occur when in contact with contaminated drinking water. Water becomes contaminated
through rising sea levels and flooding.
Rising sea levels erode coastal regions and inundate wetlands that intensify the
effects of flooding. Sea levels will increase because of melting glaciers due to rising
temperatures. As a result of flooding related to sea level rise, humans may be placed
directly in contact with raw sewage and contaminated seafood toxins. Food borne
illnesses occur when food is “grown or processed in contaminated water.” (Binder, 2008)
Vector borne diseases are transmitted from insects and animals to humans. The
rising
GHG emissions are believed by some scientists to accelerate the rising temperature of the
Earth. As the temperature changes, insects usually found in tropical areas migrate before
the usual cycle, travel further into newly warm areas, and spread disease.
For example, vector borne diseases like West Nile virus, Dengue fever and
Malaria are all transmitted from sub-tropic regions.“Viruses known to occur in California
today…West Nile virus, western equine encephalomyelitis virus and St. Louis
encephalitis virus—are major causes of human illness. Many of these diseases are under
control in California at present, but the rapid spread of West Nile Virus across the
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country since the late 1990’s is an example of the potential for new diseases to emerge.”
(Bedsworth, 2011)
Public health is also directly affected by extreme weather pattern variations,
leading to heat waves and temperature related deaths. Extreme heat waves affect
vulnerable populations like the elderly, expectant mothers, young children and island
people.
As temperatures rise, so will the number of heat-related emergency room visits
and death. Records show that in the United States in 2012, “an average of 400 deaths per
year are directly related to heat and an estimated 1,800 die from illnesses made worse by
heat - including heat exhaustion, heat stroke, cardiovascular disease, and kidney disease.”
(Natural Resources Defense Council, 2010)
Wildfire is correlated to extreme weather and global warming. As the climate
changes, the rising temperatures lead to destabilizing ecosystems and forests, while
lightning
remains a leading cause of naturally occurring wild land fires. Wildfires also contribute to
poor air quality and the destruction of homes and communities, which displaces families.
The scope of climate change and its impact on health are the focus of future decision
making. A proactive approach that addresses the dangers of climate change and its effects
on public health is necessary.
Legal Issues
Public health will most likely worsen over time unless significant changes are
made to
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prepare for future climate variability. Improving public health is one justification for
implementing policies that reduce GHG emissions, thought to contribute to temperature
rise.
Since climate change may be related to natural cycles, and cannot be stopped in the short
run in any case, working to continue toward adaptation planning for warming
temperatures is of utmost
importance.
However, the public lacks adequate information to make an informed decision on
GHG emissions limitation policies. This is an obstacle to getting climate change
adaptation on the public policy agenda. Due to media coverage of the climate change
controversy, many people understand climate change policy as only as economic issue,
not a health issue.
How the public “frames” the issue depends solely on its understanding of the
topic, and affects their willingness to spend money or forego comfort for the same of
GHG emissions limitations. “Paying for adaptive measures in the future when,
theoretically, society will be wealthier and better able to afford them - rather than focus
on the root causes of the environmental problem. This economic frame likely leaves the
public ambivalent about policy action and works to the advantage of industries that are
reluctant to reduce their carbon intensity.” (Nisbet, 2010)
Federal, state and local regulations and policies are vital to climate change
adaptation.
One such example occurred in December 2009 when the Environmental Protection
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Agency (EPA) regulations on carbon dioxide under the Clean Air Act were implemented.
This was a landmark decision because CO2 was not previously considered a pollutant by
the EPA. The new regulation acknowledged the need to limit CO2 emissions for the
“protection to public health and welfare from the impacts of global warming.” (EPA,
2012)
One way to lower GHG emissions is limit urban sprawl which in turn lowers the
demand for transportation, the second largest emitter of GHGs of the economic sectors.
However, real estate interests may resist growth boundary limitations. People are also
moving to the coasts and to the sunbelt, both areas where global warming-related
disasters are likely to become more frequent.
“As it turns out, the issue is not whether climate change, climate variability, and
climate
change adaptation are specific examples of disaster risk management...The issue is which
natural
hazard events have posed, do pose, and will continue to pose risks to development
initiatives.”
(Bender, 2011)
The World Health Organization’s current resolutions WHA51.29 protects human
health
from risks related to climate change and stratospheric ozone depletion. Resolution
WHA61.19
focuses on climate change and health and resolution WPR/RC56.R7 focuses on the
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environmental health. The basis of each resolution is an action plan to reduce the health
impact
of climate change.
After reviewing the regional framework draft, the World Health Organization
(WHO) included new provisions for protecting public health. First, it urged all states “to
develop
national strategies and plans to incorporate current and projected climate change risks
into health policies, plans to control climate-sensitive health risks and outcomes.” (WHO,
2008)
Second, the provisions outlined the need for strong health infrastructure and
surveillance “early warning for response systems for climate-sensitive risks and
diseases.” In addition to the provisions states are encouraged to reduce green house gas
emissions by establishing programs that will reduce pollutants.
The World Health Organization urged other nations to assess implications on
health
made by climate change involving energy supply, transport, urban planning, water and
food

production, and advocate for decisions that provide opportunities for improving health.
The main objective of this provision was to collaborate and enhance cooperation globally
with the private sector and the United Nations on protecting public health.
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Analysis

The impacts of climate change on public health are significant. The willingness of
policy makers to create regulations to protect public health from the depredations of
climate change is affected by their knowledge of mitigation strategies and the public
health impacts of inaction.
More research is needed on the connections among GHG emissions, climate variation
and public health threats.
Public opinion polls suggest that the American public does not perceive global
warming as a public health threat. In 2000, 164 American’s were asked “How many
people are currently injured or become ill each year due to global warming?” Forty-six
percent answered they “did not know” and twenty-one percent responded “none”.
(International Journal of Environmental Research and Public Health, 2010)
Another survey conducted reflected U.S. public perceptions of impacts from
global warming they were asked “Worldwide, over the next 20 years, do you think global
warming will cause more or less of the following if nothing is done to address it?” Thirtyone percent believed it would increase disease epidemics. Thirty-eight percent believed it
would increase forest fires, thirty-nine percent believed it would cause famines and food
shortages.” (IJERPH, 2010)
The statistics recorded are worrisome because the immediate effects of climate
change on public health are not well-understood by the general public. If people are
uneducated about the impacts climate change has on their health, it will be difficult to
translate these concerns into policy.
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Construction of the California High Speed Rail infrastructure is another politically
charged debate. The financing of such an expensive project is of concern to tax payers.
On the other hand, communities most impacted by the project are concerned about the
effect on their homes and neighborhoods.
Yet, arguments are still being made on the positive effect that this system will
have on the environment. It will also create jobs, lessen travel times between major cities,
and lessen congestion on freeways and at airports. (HSR Authority, 2010)
Most importantly HSR will improve the air quality throughout California and use
sustainable and renewable power sources such as solar and wind. By diverting car and
plane trips it will reduce emissions of GHGs and dependence on foreign oil. This
program is significant to public health and climate change because it demonstrates the
benefits of applied, clean
renewable energy use.
Budgetary Impacts
Fortunately, since most climate change impacts occur over time, decisions can be
considered incrementally. Policy makers must identify which types of early actions are
pertinent when assessing the budgetary impacts of climate change. Policymakers can
begin by identifying low-cost solutions to lessening GHG emissions and start those
projects or changes now. The success and benefits of such programs might lay the
groundwork for more projects as the public may see multipurpose benefits from early
actions. Examples might be more effective water conservation measures, and community
heat event response plans.
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“As long as public health agencies have set up a process for responding to
emerging needs, they can fine-tune and expand planned actions as heat waves become
more prevalent. Improvements in demand management, underground storage, and water
marketing are all low-cost, robust strategies that will be useful…” (Bedsworth, 2011)
Longer term planning is needed for the more expensive retrofits and replacements
that require significant government assistance through tax credits or subsidies. These
might include building more renewable energy facilities for electricity generation, or
instituting a cap and trade program for unavoidable carbon emissions from critical
industries like petroleum refining.
Major weather events vary by intensity because climate change affects some
events more acutely than others. For instance, weather-related disasters such as floods
and wild land fires are increasing in frequency, size and therefore cost. Budgetary costs
include rebuilding infrastructures like roads, airports, power grids and water systems.
The California High Speed Rail Authority (HSR) will build an 800 mile track
between Sacramento, San Francisco and Los Angeles. The proposed objective of the
project is to
reduce GHG emissions from automobiles, decrease traffic and reduce twelve billion
pounds of GHG emission per year. (California High Speed Rail Authority, 2011) The
cost of the project is estimated in the billions and the sources of funding are unclear.
Scientific uncertainty about the pace and location of climate change-induced
impacts to public health make budgeting for adaptation programs difficult. One research
study stated that “scientific projections of the pace of sea-level rise differ because of
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uncertainties in the role of melting ice sheets.” (Bedsworth, 2011) Funding for additional
research involving climate change and public health is necessary to more accurately
assess budgetary needs.
Public Outreach
Public outreach and cooperation is imperative to public health and climate change
awareness. One way to get information across is by media outlets, but to date they have
not seen the topic as salient. In a research study conducted by the International Journal of
Environmental Research and Public Health (IJERPH) assessing perceptions of “who will
be the most harmed
from global warming?” only ten percent of American’s answered that they would be
harmed
“personally.” (IJERPH, 2010)
Research suggests that plants and some animal species will actually be the first to
be harmed if global warming progresses. The survey was administered in Malta, Canada,
and the Unites States. Americans were the least knowledgeable about the impacts of
climate change.
America continues to rank lower in concerns regarding climate change and public
health than other developed nations. In the same study only “five percent of Americans
said correctly that estimates of current global warming injuries and illnesses are in the
millions.” (IJERPH, 2010) This data indicates that news media in the U.S. does not report
climate change related issues such as; human health consequences of global warming.
Conclusion
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Public engagement is crucial if public policy is to reflect community values and
concerns. The media could play a positive role in enlightening community members
about public policy issues related to global warming, climate change, GHG emissions and
public health. To date these have been polarizing issues with pro-environment and proeconomic growth factions expressing opposing viewpoints. However, public health is a
universal concern. Disease propagation hurts everyone. Economic growth is damaged by
rising health costs induced by changes in disease spread, loss of clean drinking water, and
damage to infrastructure.
Community members, policy makers, and public health experts need to become
informed about the best estimates of health impacts from climate change and work
together to allocate scarce resources in a way that best protects human health and the
environment, while not destroying economic activities on which the community depends.
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Climate Change and Natural Disasters
By
Melvin Marcia
Introduction
What role does global warming play in the occurrence and frequency of natural
disasters, and how is climate change compounding the problem of naturally occurring
disasters? Scientists have linked global warming to the melting of glaciers and snow caps
resulting in a sea-level rise that causes land erosion. Global warming causes ocean-water
temperatures to rise, leading to an increase in both frequency and ferocity of typhoons,
hurricanes, and torrential rain, among others. A rise in sea-level will also pose a danger to
cities located near rivers; as waters from oceans move up-river the possibility of river
levee degradation exists, as well as a potential for ecological damage from saltwater.
What changes must be adopted by authorities to be better prepared for the compounding
effects of natural disasters and global warming?
Background
The term “climate change” refers to a change in the Earth’s mean temperature;
this “can occur naturally as a result of changes to the sun’s energy”, or due to other
factors that are within human control. While naturally occurring changes are not within
one’s control, reducing the amount of carbon dioxide (CO2), Chlorofluorocarbons
(CFC’s), methane (CH4), and nitrous oxide (N2), put into the atmosphere is. (Nema,
Nema, & Roy, 2012) The presence of these greenhouse gases in the atmosphere causes a
greenhouse effect, a process that allows sunlight to enter Earth but traps the outgoing
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radiation, and thus an overall warming of the planet takes place. This process is necessary
to some degree because it keeps all heat from escaping Earth, which keeps the planet
from freezing. The increase in GHG emissions, however, has caused the planet to keep
more heat than what is necessary, resulting in an increase of the Earth’s mean
temperature.
The existence of global climate change has been, and continues to be, disputed in
political circles, but scientific evidence in support for global warming proves that this is
not a hypothetical situation in the minds of politicians, but rather a reality that must be
confronted and addressed promptly in order to prevent natural disasters from occurring
more frequently and with more severity. In an article published by the “Natural Hazards
Center: Disaster Research”, the director of the Intergovernmental Panel on Climate
Change, Rajendra Pachauri, was quoted as saying, “I feel we are losing completely the
scientific rationale for action…The increased frequency of extreme climate-changerelated events indicated that inaction in dealing with climate change and delays would
only expose human society and all living species to risk that could become serious.”
(Center, Durban Climate Talks: Existential Crisis or Theater, 2011) How to address the
issue could be debated, but the fact that global warming is a reality should no longer be
up for debate. Scientists around the world have provided proof through paleoclimate data
that an increase of the Earth’s surface temperature has taken place. This change can be
attributed to several factors, but many scientists believe that the primary reasons for the
warming of the planet are “Green house gas emissions (GHG), deforestation, land use
change, sulfate aerosol, and a depletion of the ozone layer.” (Nema, Nema, & Roy, 2012,

248

p. 2329)
As a result of climate change, there is a risk that the rise in temperature will cause
glaciers to melt, which would cause flash floods, and land erosion. “There’s no arguing—
the world is getting warmer, weather events will become more catastrophic, and we’re
causing it.” (Center, IPCC Special Report: Extreme Weather Calls for Extreme Measures,
2011) According to the IPCC report, global warming will also lead to warmer water in
the ocean, which will alter the occurrence of hurricanes, typhoons, and tropical storms.
Because of the increased precipitation, there is going to be major flooding, rise in sea
level, and coastal erosion that places many residents in danger. Failure to mitigate the
impact of global warming on naturally occurring phenomena increases the frequency and
severity of these disasters. Changes in rain patterns will impact the agriculture sector,
potentially leading to a decrease in the production of grains, impacting the food supply
and placing many at risk of starvation. (Nema, Nema, & Roy, 2012)
Because of the melting of glaciers as a result of a warmer planet, sea levels will
rise and cooler water will mix with warmer water, which could have an impact on several
fronts. For example, the ocean will not be able to absorb as much CO2 as it does now,
and as a result, lower oxygen levels in the ocean could pose a threat to marine life, again
causing a risk to the world’s food supply. “Research based on satellite observations,
published in October, 2010, shows an increase in the flow of freshwater into the world’s
oceans, partly from melting ice and partly from increased precipitation driven by an
increase in global ocean evaporation.” (Nema, Nema, & Roy, 2012, p. 2231) Aside from
flooding and the melting of glaciers, there is the case of the melting ice caps, which can
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pose a threat to residents living in the immediate vicinity due to the potential for flooding,
but also to the population at large who depend on the ice caps as a water source.
Legal/Moral Issues
There is a debate among governments around the world and among individuals in
all sectors of American society in regards to what should be done to combat climate
change, and reduce the potential for catastrophic events that come as a result of global
warming. On one side, supporters of intervention claim that it is every human being’s
responsibility to ensure that the planet is left in livable conditions for our descendants, a
place where they could meet their basic needs, and have a chance of survival. On the
other side of the spectrum, one could see those who argue that the warming that has taken
place as a result of naturally occurring forces and that there is no reason to alter our
current patterns of consumption, manufacturing, or land use.
According to Matthew Rendall, it is acceptable to invest in devising new ways for
producing material goods and management or food supply, even if it is at a cost that
would have future generations paying for it. “Provided we avert catastrophe, this should
still leave future people richer than their counterparts today. They will be able to pay off
debt, replace infrastructure or do without some natural resources without giving up too
much. What would be truly wrong would be to risk disaster by not doing enough.”
(Rendall, 2007, p. 885) The argument against this point of view is that future generations
will be richer than us, and because of this, it is not fair to force the people of today to
sacrifice in favor of those who will come after us. This is a theoretical argument, as it is
not possible to predict with much certainty how well-off future generations will be, or
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how they will choose to spend their resources, but what we do know is that “even if
environmental preservation has a lower aggregate pay-off, it may be a sure means of
seeing that the benefits reach the right parties.” (Rendall, 2007, p. 888) Thomas Friedman
made a similar point in Hot, Flat, and Crowded; essentially claiming that if new methods
were adopted to make the world cleaner, to use more sustainable sources of energy, and
in the process reduce the amount of C02 in the atmosphere, even if an increase in the
earth’s temperature had nothing to do with human causes, humans would still be better
off. (Friedman, 2009)
Limiting the scope of the political discussion in regards to climate change to just an
American perspective, one can see that an economic argument is often made in regards to
climate change mitigation, and the prevention of natural disasters associated with global
warming. The argument made by opponents of stricter laws against greenhouse gas
emissions, is that economic hardship would come as a result of the changes. The
argument is based on economic principles. If car manufacturers for example, are forced
to make automobiles with higher mile per gallon requirements, then this would drive up
the cost of production and these costs would be passed on to the consumer. This
argument may have merit, at least in the short term, for as consumers adjust to changes in
laws and technologies improve, the cost of creating cleaner methods of transportation
could eventually cease to be a concern. But even when the argument is taken beyond the
economic realm, the reality remains that if nothing is done to change the current pattern
of warming, catastrophe is very likely. “Global warming could impoverish future people
for many decades, for centuries or even for good. Even if it did not leave them
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economically worse off, it could deprive them of good health or other basic needs,
bringing them below the threshold of sufficiency in another fashion.” (Rendall, 2007, p.
889)
Analysis
How should the international community, the United States, and even to a
personal level, how should each citizen react to the scientific data that points to the
positive correlation between global warming and the increased frequency of natural
disasters? This is a question that must be answered soon, and it should not be left up for
personal belief or personal choice. Global warming is real, it “produces changes in
regional pressures, temperatures, winds, and precipitation across the globe, which are
realized as changes in regional climates…These climate changes impact various physical,
biological, and socio-economic sectors, including: access to water and food, health and
human services, ecosystem survival, and the occurrence of abrupt and catastrophic
events.” (Anderson, 2012, p. 326)
Some of the catastrophic events that will occur as a result of climate change are
droughts, flooding from the melting of ice caps and glaciers, coastal erosion, increase in
frequency of extreme hydrological events, and desertification. (Alcantara-Ayala &
Goudie, 2010, p. 245) According to Alcantara-Ayala and Goudie, the compound effects
of climate change with human interaction have already in the past caused catastrophes in
America. The “USA Dust Bowl of the 1930s” for example, was caused by the plowing
of the prairie grasslands (land use) and intense heat. Another major reason for concern is
the sea-level rise; this will pose threats to communities that are in proximity to oceans,
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but also to rivers and dams.
The severity of climate change will vary by location. There will be places that
will see a much higher increase in temperature, whereas some places could see
temperatures drop. Places in higher latitudes will see a larger impact, according to the
IPCC reports of 2007. Variability in seasonal precipitation will cause some places to
experience flooding, while other places will become drier. “If temperatures climb then so
will sea-levels…this will have substantial geomorphological consequences for the
world’s coastlines and will impact a large portion of the Earth’s human population.”
(Alcantara-Ayala & Goudie, 2010, p. 246)
Even the most conservative of estimates now predicts that sea-levels will rise at
“5 milliliters per year, compared to 1.5 to 2 milliliters during the twentieth century.”
(Alcantara-Ayala & Goudie, 2010, p. 247) If these conservative estimates are
underestimating the potential risk, it is conceivable that the rise of ocean waters alone
could pose a severe threat to human populations all around the world, especially those in
low lying areas and in nations that lack the infrastructure to withstand flooding. Aside
from the rise in ocean waters, the occurrence and frequency of hurricanes has to be taken
in to account. “As oceans warm up, so the geographical spread and frequency of
hurricanes will increase”. This increase will pose a threat because of coastal surges,
landslides, and land erosion. “Emanuel (1987) used a GCM which predicted that with a
doubling of present atmospheric concentration of carbon dioxide there will be an increase
of 40-50 per cent in the destructiveness of hurricanes.” (Alcantara-Ayala & Goudie,
2010, p. 249)
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Many still doubt whether there is a correlation between climate change and the
occurrence of natural disasters, but “the Intergovernmental Panel on Climate Change
(IPCC) reported that the frequency of heavy rainfall and heat waves has increased, that
the area affected by drought has increased in many regions, and that tropical cyclone
activity has increased in the North Atlantic Ocean.” (Bouwer, 2011, p. 39) As a global
community, the time has passed for fruitless debates over the existence of the correlation
between climate change and the increase in loss from natural disasters. There is a need
for a “better understanding of the relationship between anthropogenic climate change and
disaster losses…to inform decisions on global climate change mitigation policy that is
being negotiated and developed under the United Nations Framework Convention on
Climate Change (UNFCCC).” (Bouwer, 2011, p. 39)
Budgetary Impact
As mentioned earlier, the cost of climate change mitigation is not just measured in
the economic sense, but also in the potential to it has to save lives. When looking at the
cost of natural disasters, too much emphasis is place on the economic aspect and not
enough on the point of view of human life. Too much focus is placed on how changes to
consumption and way of life will impact the economy, and American way of life. Global
warming is a reality that must be addressed as soon as possible. “OECD [Organization
for Economic Co-operation and Development] analysis suggests that if we act now, we
have 10 to 15 years ‘breathing space’ during which action is possible at a relatively
modest cost. But every year of delay reduces this breathing space, while requiring ever
more stringent measures to make a difference. Current financial turmoil is not a reason to
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delay.” (OECD, 2008)
The OECD study also looks at the cost not only of implementing mitigation
policies, but also at the cost of inaction. Not doing anything is the surest way of being in
the most vulnerable state. Too much effort is placed on disaster relief instead of looking
at ways of preventing the severity and frequency of these disasters by reducing the
amount of carbon that is put into the atmosphere.
It is also important to point out that the cost of fixing the problem of global
warming will not be evenly distributed among all countries, or even states within the
United States.“The costs of both climate change and abatement action are unevenly
distributed across regions and sectors, and for this reason, incentives to participate in an
abatement framework are also heterogeneous” (OECD, 2008, p. 6), but this should not be
a deterrent in finding mitigation solutions. The United States is the second largest emitter
of GHG in the world, and as such it must also lead the way in developing renewable
sources of energy and in reducing the amount of GHG in the atmosphere; regardless of
cost. Not doing anything will be costlier.
Public Outreach
The time has come for the public to be educated on the issue of climate change from a
purely scientific point of view and devoid of the political discussions that tend to create
divides that make it more difficult to have any real impact on the issue. The SecretaryGeneral of the United Nations, Ban Ki-moon, in a recent report said that “accelerated
action is urgently needed on mitigation, in order to address the causes of climate change
and avoid future catastrophic consequences.” (Bunn, 2009)
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Action must be taken to resolve the problem of global warming, and this could
only be done by staying away from a drawn out political battle. Sufficient evidence exists
to support the many scientists who have studied the issue and assert that global warming
is a result of, or is at least partially connected to, human-caused increases in greenhouse
gas emissions, and the corresponding greenhouse effect. The IPCC has convened experts
from all across the world, with varying political ideologies and from varying
backgrounds. It is unlikely that so many experts would agree on the same point of view,
and have an ulterior motive for their professional assessment of the situation. In an article
by Isabel Bunn, “The United Nations and Climate Change: Legal and Policy
Developments”, she claims that she is “convinced that climate change is a genuine threat
that demands an immediate and on-going multilateral response” and goes on to say that
the problem of global warming needs to be addressed on a global scale because this is a
problem that affects everyone and does not stop at national borders. (Bunn, 2009)
Thomas Friedman compared the “green revolution” to civil rights in America in that
the relationship between blacks and whites in America would have probably not
advanced to the level it has today if it were left up to the individual to change on his own.
“Ultimately it was about changing laws, so that no one had the option to discriminate,
and it was those laws that ultimately changed the behavior and the consciousness of tens
of millions of people.” (Friedman, 2009, p. 398) In the same way that the problem of
racial discrimination was improved by enacting laws that made discrimination illegal,
new laws need to be put into place that make polluting the environment illegal, and while
there are laws in place, these laws do not go far enough to protect the environment. The
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current EPA standards are not sufficient. Rather than stepping up its efforts in the face of
new evidence after the IPCC report of 2001, the Bush administration proceeded to
weaken the EPA, and even attempted to weaken environmental protections that had
already been in place in states like California. “Instead of leading a federal effort to
address climate change, the Bush administration took the nation in the opposite direction:
It accelerated fossil fuel extraction on federal lands and resisted efforts to regulate GHG
emissions.” (Benson, 2010, p. 1028)
A conversation needs to take place at the highest level of government to address the
issues of climate change mitigation in order to prevent the disasters that were discussed
earlier. The Obama administration needs to join the global effort to fight global warming,
and it would be a good start to bring the Kyoto Protocol to the senate for ratification
before it expires on December 31, 2012. The damage done during the Bush years is
evident in the way states had to fight with the EPA just to ask them to enforce the law.
“Several states and environmental groups petitioned the Environmental Protection
Agency (EPA) to regulate carbon dioxide emissions from motor vehicles as a “pollutant”
under the Clean Air Act. The EPA rejected the petition, and that decision was subject to
multiple court challenges. Ultimately, the Supreme Court granted certiorari and, in April
2007, the Court rejected the EPA’s decision.” (Benson, 2010, p. 1028)
Conclusion
It is necessary to get past the political and ideological debate and focus on the
scientific proof that suggests a trend in global warming and as a result the increase in the
recurrence of natural disasters. A change must take place within American society in
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order to achieve significant improvement. The problem of climate change must be a
bigger concern than the culture of consumption that is so emblematic of America. Just as
America has been able to export its democratic and consumerist ideals, it can now also be
the world leader in environmental protection. “Major changes in behavior and production
methods will be needed to achieve GHG mitigation at the lowest possible cost. Mitigation
is achieved by reducing both the energy intensity of GDP and the carbon intensity of
energy used.” (OECD, 2008, p. 11) America has been a world leader for a long time now,
and in order to maintain its role as leader, it must know to change gears, and adopt a new
approach in the 21st century. Global warming and the related disasters that it will bring
can be avoided if the United States leads the international community in reducing the
amount of GHG in the atmosphere by developing functional methods of climate change
mitigation. If mitigation is not adopted quickly, the results will be catastrophic.

References
Alcantara-Ayala, I., & Goudie, A. (2010). Geomorphological Hazards and Disaster
Prevention. New York: Cambridge University Press.
Anderson, B. T. (2012). Intensification of seasonal extremes given a 2°C global warming
Target. Climatic Change, 2, 325-337.
Benson, M. H. (2010). Regional initiatives: scaling the climate response and responding
to conceptions of scale. Ann.Assoc.Am.Geogr., 1025-1035.
Bouwer, L. M. (2011). Have disaster losses increased due to anthropogenic climate
change? American Metereological Society, 39-46.
Bunn, I. D. (2009). The United Nations and climate change: legal and policy
developments. AIP Conf. Proc. 1157 (pp. 61-72). Melbourne, FL: Next Horizon.
doi:http://dx.doi.org/10.1063/1.3208033
Center, N. H. (2011, December 1). Durban climate talks: existential crisis or theater.
Disaster Research(579). Retrieved May 4, 2012, from
258

http://www.colorado.edu/hazards/dr/archives/dr579.html
Center, N. H. (2011, December 1). IPCC Special Report: Extreme weather calls for
extreme measures. Disaster Research, 579. Retrieved May 5, 2012, from
http://www.colorado.edu/hazards/dr/archives/dr579.html
Friedman, T. L. (2009). Hot, Flat, and Crowded. New York: Farrar, Straus, and Giroux.
Nema, P., Nema, S., & Roy, P. (2012). An overview of global climate changing in curent
scenario and mitigation action. Renewable & Sustainable Energy Reviews, 23292336.
OECD. (2008). Climate Change Mitigation: What Do We Do? Retrieved May 6, 2012,
from OECD: http://www.oecd.org/dataoecd/30/41/41753450.pdf
Rendall, M. (2007). Climate change and the threat of disaster: The moral case for taking
out insurance at our grandchildren's expense. Political Studies, 884-899.

259

How is Climate Change Affecting Urban Planning?
By
Anakaren Mercado
Introduction
Climate change not only affects the environment, it affects the quality of life.
Strategic urban planning is imperative for America because it helps address global issues
in Earth’s atmosphere such as sea level rising, heat waves, and other natural disasters.
Since climate change has been occurring more rapidly than expected, urban planning has
taken a new approach on how and where buildings and homes are being built. Engineers
and architects not only have to consider where new infrastructure is going to be built,
they have to take into account how weather and building materials will impact the
infrastructure of communities. By designing and building energy-efficient infrastructure,
cities will be more safely designed to deal with climate change and its hazardous effects,
and minimize energy consumption, thereby mitigating greenhouse gas (GHGs)
emissions.
Background
According to the McGill School of Urban Planning in Canada, urban planning is
described as “a technical and political process concerned with the welfare of people,
control of the land use, design of the urban environment including transportation and
communication networks, and protection and enhancement of the natural environment.”
(McGill University) The subject of urban planning and building a safer environment has
become a popular subject among many Americans because the effects of greenhouse
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gases (GHGs) are becoming more apparent and detrimental to the environment. Urban
planners are responsible for implementing methods to provide new communities and
existing cities with general plans that create strategies for more sustainable living. The
main goal for urban planners is to develop living patterns that generate cleaner air,
accessible transportation, and improved health for the residents. Aside from developing
prosperous and healthy cities, urban planners also seek to bring cities economic stability
and success. According to Hudnut (2008), “Planners and developers who care about our
country’s excessive absorption of land for urban use would do well to reconnect planning
with nature and make a conservation ethic norm.” (p. 14) Urban planners play an
important role in determining whether a city will be prosperous or not, based on how land
is allocated between zones that produce income and jobs and zones that house people and
demand public services. Moreover, urban planners have the responsibility to recommend
how land will be used. According to Bauer (2010), engineers and urban planners are
responsible for analyzing physical determinants of urban land which include topography
and drainage patterns; transportation facilities, and land uses; soils, particularly the
engineering properties of soils; wetlands and woodlands; and special hazards, such as
flooding.
America’s previous housing preferences, market-driven development and urban
planning decisions, have created a society and lifestyle that consumes resources and
generates GHGs at unsustainable levels. Since the 1970s, urban planners have created
and enforced regulations designed to ensure that development does not create
unmitigated negative impacts on the surrounding community or the natural environment.
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The California Environmental Quality Act and the National Environmental Policy Act
ensured that light, dust, noise, traffic, biological resources, geological conditions and
natural hazards were all considered in zoning land, and when issuing building permits for
specific developments at specific locations. The CEQA also declares that, “ tall agencies
of the state government which regulate activities to private individuals, corporations, and
public agencies which are found to affect the quality of the environment shall regulate
such activities to prevent environmental damage, while providing a descent home and
satisfying living environment for every Californian.” (California Natural Resources
Agency, 2005)
Recently additional guidance has been provided to bring the built environment
into alignment with resource sustainability. The United States Green Building Council
created LEED, also known as Leadership in Energy and Environmental Designs. LEED
is a system that was created to promote “green building”. “Green building refers to the
design, construction, and operation of buildings in an environmentally friendly way.”
(U.S. Green Building Council, 2011) The main purpose of LEED is to promote
sustainable site development, water saving, energy efficiency material selections, and
environmentally friendly technology. Some of the specific rating systems that LEED
focuses on are LEED-New Construction, LEED-Existing Buildings, LEED-Commercial
Interiors, LEED-Homes, LEED-Neighborhood Development and LEED-Schools. The
way buildings are built, and how environments are designed and operated, has changed
ever since LEED was created to encourage green infrastructure. Additionally, LEED is
helping building owners by providing them with and persuading them to implement green
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building designs. (U.S. Green Building Council, 2011)
It is imperative to understand that global warming and climate change are not the
same thing. Global warming refers to the change in average global temperature, while
climate change refers to seasonal changes over a long period of time, rainfall patterns,
storms and drought, humidity, and sea level. However, global warming temperatures in
the atmosphere and rising ocean temperatures are responsible for the climate change that
is striking communities today. Climate change is interfering with urban planning because
it is affecting every aspect of people’s lives. The Department of Ecology in the state of
Washington revealed that change in climate affects the land people, plants and animals
use for living, affecting as well food production, water and health, and creating scarce
resources. (Washington State Department of Ecology, 2011)
The National Oceanic and Atmospheric Administration (NOAA, 2011) firmly
states that, “Greenhouse gas levels are rising due to human activities.” Human activities
such as burning fossil fuels and deforestation are contributing to climate changes that
include global warming, loss of sea ice, glacier melting, intense heat waves, intense
hurricanes and more frequent droughts and flooding. Changes in temperature increase
energy demands for heating and cooling, which increases the demand for fossil fuels,
leading in turn to rising GHG emissions. Change in precipitation increases the risks of
flooding, landslides, and interruption of food supply. Existing infrastructure is not well
built to adapt to the new climate changes it is facing today. (NOAA, 2011)
Legal Issues
California has taken the initiative to set an example for other states to create
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sustainable communities to address the effects of climate change. SB 375, better known
as California’s Sustainable Communities and Climate Protection Act, is the nation’s first
legislation to link transportation and land use planning with global warming and climate
change mitigation. SB 375 was signed into law in 2008 targeting the GHG reduction
through transportation planning and also making broader sustainability efforts on energy,
water, ecology and health. Furthermore, SB 375 encourages the use of California
Environmental Quality Act (CEQA) tools to streamline GHG-efficient and sustainable
projects. SB 375 not only addresses the issue of global warming and how it is affecting
urban planning and transportation, it sets a national and global model for climate change
responses. SB 375 recognizes that building homes closer to jobs and schools reduces the
need for transportation, thereby reducing demand for fossil fuels and cutting millions of
tons of GHG emissions. (Fulton, 2008)
Analysis
America has been criticized for not being able to improve its cities’ infrastructure
like other countries are doing. Friedman (2008), an American journalist and author,
expressed his disappointment in America by stating, “If we’re so smart and powerful,
why are other people living so much better than we are?” (p. 37) Nations like Brazil,
Germany, Spain, India and China have all made efforts and investments in new
infrastructure and technology. The rewards of investing time and money in new
infrastructure has reduced their carbon emissions, created jobs, and has positioned these
countries to capitalize on the growing global demand for energy. (American Association
Planning, 2011) Cities are said to be the center of commerce and innovation. America’s
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economy and cities have been affected because they have not entered the competing
global economy that Brazil, Germany, Spain, India and China have created by improving
their cities’ infrastructure.
America’s infrastructure, such as sewers, roads, railroad tracks, airports, tunnels,
seaports, dams, wastewater treatment facilities, levees, and bridges, are all in need of
improvement to adapt to climate change. Climate change leads to heat waves, sea level
rise and changes in precipitation that may damage buildings, water infrastructure, energy
generation and transportation assets. Research has tied climate change to the emission of
greenhouse gases, one source of which is the burning of fossil fuels. The United Nations
Centre for Human Settlement (2012) revealed that cities are “responsible for 75 percent
of global energy consumption and 80 percent of greenhouse gas emissions.” Forty-nine
percent of the world’s population lived in cities in 2005, and by 2030 that number will
climb to 60%. (PRB, 2012)
Most of the ecosystem is a complex system of energy transfers that depend on
energy input. In earlier years, the sun was the only provider for energy input. As
technology increased, the world began to depend on natural fossil fuels and wood for
energy which led to the release of sequestered carbon in the form of CO2, a GHG.
According to Corbett (2000), “Urban design must be modified so that it can operate on
renewable energy forms that do not negatively affect the environment’s ability to sustain
human life.” (p. 55) Making a transition from nonrenewable resources to renewable
energy sources such as solar, wind, hydroelectric, and geothermal power and bio mass
conversion is a difficult transition for urban cities, but it would be beneficial in the long
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run as nonrenewable sources are becoming scarce. Dunn (2007), describes that most of
the electricity that is used in the communities is generated from steam that is heated by
burning coal, oil, and gas. Burning fossil fuels like wood, oil, gas and coal results in heat
and CO2 emissions in the atmosphere. If the demand for electricity is reduced, the
amount of CO2 created by the power stations will also be reduced. Urban cities that rely
heavily on burning fossil fuels for energy are in danger. Therefore urban design must be
renewed so that cities can operate on renewable energy forms that will not affect the
environment’s ability to continue providing for humanity.
Furthermore, climate change is affecting America’s water supply. According to
the U.S. Environmental Protection Agency (EPA, 2011), “changes in temperature,
precipitation patterns and snow melt can have impacts on water availability.” The EPA
explains that higher temperatures will increase loss of water through evaporation, and
areas where precipitation remains the same or decreases will experience an increase in
demand for water. The rising of global temperature will cause changes in the
hydrological cycle, which will bring dryer warm seasons and wetter rainy seasons. The
changes in temperature and precipitation will also increase both floods and drought in
urban cities. The United Nations (2012) also revealed that melting glaciers increase flood
risk during rainy seasons and reduce dry-season water supplies to one sixth of the world’s
population. Changes in sea level will also increase coastal erosion and flooding of
wetlands and lowlands, causing urban planners to reconsider the location of power plants,
water systems and sewage treatment. Furthermore, the increase in sea level will lead to
salt water in coastal groundwater supplies that will affect the quality and quantity of fresh
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water in urban cities.
Climate change, as previously mentioned, will make an impact in America’s
cities. Bob Patterson (2012), an urban planner for the city of San Jose, noted the need for
urban adaptation, stating, “The effects of climate change may be more or less extreme
depending on issues facing particular cities, but all cities are likely to suffer in some ways
from climate change effects; America needs new methods to adapt to climate changes
immediately.” The American Planning Association (2011) believes that “Infrastructure
and design can play an important role in adapting urban systems and improving their
resilience to climate change effects.” Urban planners have been researching methods and
technology to cope with climate changes. Urban planners hope to address and reduce the
risks of climate change by incorporating porous surfacing and green roofing as adaptive
design intervention.
Porous surfacing refers to “paving and other surfacing materials that are
permeable which allow the passage of water through the surfacing material and into the
ground beneath.” (Matthews, 2012) Urban planners believe that using materials like
porous asphalt, pervious concrete, porous turf and open-jointed blocks will improve flood
risk management and groundwater resources by increasing groundwater supplies and
reducing the threats of high precipitation. Today, many urban systems rely on piped
systems to quickly move excess water. Matthews (2012) explains, “As water gathers on
impervious surfaces, it tends to move laterally until it enters a sewer system. Piped
systems usually concentrate peak surface water flow into small spaces, leaving the
system vulnerable. The systems are designed to capture and ‘bottle’ surface water run-off
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to carry it away from affected areas through a system of pipes. When they reach peak
capacity, problems can occur.”
Another beneficial system that urban planners are trying to incorporate in
buildings and homes are green roofs. Buckwalter (2007) describes green roofs as
“specially engineered roofing systems which are designed to have plants and vegetation

growing on their surface.” (p. 39) Typical roofing materials like slate, tile, and lead are
designed in such a way that permits rainwater to run off the roof and into sewer systems,
bringing complications to water management systems. By incorporating green roofing on
residential, commercial and industrial buildings, rainwater is slowed and absorbed by the
roof itself, decreasing storm water run off and pollution into drainage systems.
Additionally, green roofing has benefits that include urban cooling, reduction of urban
heat island effect and absorption and release of solar radiation. (Buckwalter, 2007)
Another way that urban planners are coping with climate change is by planting
and maintaining trees in urban settings. Foster (2011) reveals that “Trees contribute to
adaptation by intercepting and filtering storm-water runoff to prevent flooding and
improve water quality, absorbing pollutants to clean the air, providing wind-breaks to
protect buildings from wind damage, and regulating heat island effects through shading
and evaporation.” (p. 21) For example, Falk (2011) described that New York City’s 2010
Green Infrastructure plan estimated “that every fully vegetated acre of green
infrastructure will lead to $8,522 in reduced energy demand, $166 in reduced CO2
emissions, $1,044 in improved air quality, and $4,725 in increased property value.”
Materials, technology, tools and landscaping contribute to the adaptation of climate
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change, but integrating these new solutions to address certain issues that cities are facing
regarding climate change will cost money.
Budgetary impacts
Politicians avoid the issue of improving America’s infrastructure because the
costs of fixing streets, bridges, sewers and water systems, highways, dams, rail and transit
systems are extremely expensive. According to the calculations of the American Society
of Civil Engineers (2009), the cost of rebuilding and renewing outdated infrastructure is
estimated to be $1.6 trillion. The cost of rebuilding America’s cities may be expensive,
but it would be beneficial for the environment, economy, and humanity. The cost of
renewing buildings, water systems, roads, and energy systems is what is stopping
America from adopting new methods to improve air quality, water and sewage treatment
systems, and roads. The New York City Department of City Environment Protection
(2011) pointed out that “green infrastructure reduces air pollution, cools the city during
hot summer months, increases property values and provides other ecological and quality
of life benefits valued at between $139 and $418 million. Urban planners are relying on
green infrastructure to help communities save on energy costs and reduce flooding, air
pollution, heat island effects and storm-water management. Most importantly, urban
planners seek to save significant fossil-fuel energy use through green infrastructure.
Although improving America’s infrastructure is expensive, smart growth and energy
efficient cities will help America compete in the global economy with other countries that
have already adopted methods of improving their infrastructure.
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Public outreach
The issues of climate change affecting urban planning came to the attention of
President Obama. In President Obama’s State of the Union Address speech he stressed
the importance of adapting to greener and efficient technology by stating, “That means
building a new generation of safe, clean nuclear power plants in this country. It means
making tough decisions about opening new offshore areas for oil and gas development. It
means continued investment in advanced biofuels and clean coal technologies.”
(Goldenberg, 2012) The purpose of mentioning this during his State of the Union
Address was to get a climate change bill through Congress. Millions of Americans tuned
in to watch Obama’s most anticipated speech, making people more aware about the
issues and effects of climate change.
The United Nations Environment Programme’s (UNEP) goal is to network and
collaborate with different governments to bring awareness about climate change and how
it is affecting humanity and the environment. Moreover, UNEP strives to inform
governments about climate change and its effects in hope to engage citizens in the
campaign to address the severity of climate change on urban planning. Interest groups
such as anti-war and environmental movement also seek to bring awareness of climate
change to cities. In 2007 in San Francisco, California, about 1,000 protestors marched in
the streets to express the urgency of implementing a city Climate Action Plan. Jay, a
participant in the event stated, “We hope to get the city to take climate change more
seriously and to push legislation to have the city’s power plants powered by renewable
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energy sources such as solar and wind power.” (Brenson, 2007)
Conclusion
The EPA has been responsible for engaging with public and private sectors to
help support the implementation of sustainable green infrastructure. The efforts of the
EPA are outlined in their April 2000 Strategic Agenda, whose main goal is the formation
of partnerships with green infrastructure communities across the nation. The EPA
believes that “Partnerships with model communities spotlighting progress to date will be
followed by partnerships with budding communities offering targeted technological
assistance to local governments and other interest groups” (EPA, 2011) Furthermore, the
EPA has developed a series of policy memos that state the relationship of its
enforcement, drinking water, and water permitting programs to the implementation of
green infrastructure. One of the memorandums that show the support of the EPA is the
Achieving Water Quality through Integrated Municipal Storm Water and Wastewater
Plans. The memorandum firmly states that green infrastructure is the solution that can
improve water quality and other climate change issues that are affecting the vitality of
communities. The EPA also states that the subject of green infrastructure will be used in
future EPA enforcement activities. (EPA, 2007) The EPA has not wasted any time on
addressing and bringing awareness about climate change to other groups. During the next
twelve years, the EPA should have a lot more support from other groups because it is
continuing to push the government for green infrastructure.
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Green Vision: San Jose’s Adaptation to Climate Change
By
Matthew Quevedo

Introduction
San Jose, The Capital of Silicon Valley, is a worldwide leader in technology and
innovation. It is the 10th largest city in the United States and supports a very diverse
population with a rich history and culture. Climate change has given San Jose a new
challenge to respond to. The city has created a plan called the Green Vision. Led by
Mayor Chuck Reed, Green Vision will help bring San Jose into the future in terms of
green tech and greenhouse gas (GHG) emission control. As a major city, San Jose is also
working closely with the public to guarantee that sustainable development will be used
for all future growth. The General Plan 2040, created by city leaders and the community,
will create a city that will become less dependent on cars and more dependent on public
transportation, safer sidewalks and bike lanes, and a greater accessibility to shops and
community hubs. These plans are examples of San Jose’s willingness to remain the leader
in technology and become a leader in sustainability. San Jose’s response to climate
change will be an example for cities across the country and even the world.
Background
Green Vision
The most important piece to San Jose’s response to climate change and a rise in
GHG emissions is the Green Vision plan. Green Vision was enacted in 2007 by Mayor
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Chuck Reed and the city council to confront the issues of climate change that face San
Jose. It is nationally recognized and has been given multiple awards for its innovation
and strengths. The plan, which stretches over fifteen years, and lays out ten demanding
goals for the city to meet, is one of the most comprehensive plans for cities in the United
States.
The ten goals can be broken up into three distinctive groups as outlined by the
plan. The first is Clean Tech Innovation for San Jose. As a leader in technology, San Jose
wishes to continue this trend by creating more than 25,000 clean tech jobs in the city by
2022. The second is Sustainability, addressing the challenge of how San Jose can be a
leader in reducing energy use and cutting the city’s carbon footprint while remaining an
economically stable center. The third group is called Green Mobility. These goals pertain
to city development and transportation as the need to lessen dependence on fossil fuels is
recognized. These three groups provide the framework for the plan as a whole and will
make San Jose a better place to work, live, and thrive in.
Job creation has become very important everywhere in the United States during
this economically unstable time. With unemployment at high rates in the state and
country, San Jose and the Silicon Valley continue to promote job growth and appear
relatively successful. The idea of creating 25,000 clean tech jobs in San Jose seems
impossible, yet 7,000 such jobs have already been created since 2007. Of these, 620 were
added in 2011 alone amid a struggling economy and hardships facing green tech
companies. (Green Vision Annual Report, 2011) An indicator of the city’s success is the
many stages of development these green companies are in. From the big companies, like
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San Jose’s Sunpower Corporation, to small startups, the city boasts a wide range of
businesses. They are also very diverse and cover many different issues such as innovative
Photovoltaic’s to LED technologies.
With investments from the Federal government beginning to shrink, San Jose has
been looking for other options for green tech funding from venture capitalists. What
started out as only a $900 million investment in local green companies has increased to
$7 billion in 2011. (Green Vision Annual Report, 2011) One hundred new companies
have established in the city since 2007, which is on track for the 2022 target of 250.
Sustainability is very important to a city of 1 million people. Particular concerns
include becoming efficient in energy, attracting business, and reducing the carbon
footprint. San Jose set goals such as reducing per capita energy consumption by 50%,
powering the city completely from renewable sources, building or retrofitting 50 million
square feet of green buildings, diverting 100% of waste from landfill to energy
production, and recycling or beneficially reusing 100% of its waste water to meet this
challenge. San Jose uses “6.5 billion kilowatt hours of electricity, which contributes 40
percent of its community’s 4.2 million tons of GHG emissions.” (Green Vision Plan, n.d.)
Although many believe that these goals are too ambitious, the city’s progress in
sustainability to date, and its planning for the future suggests otherwise.
One of the most difficult goals to attain will be retrofitting and building 50 million
square feet of green buildings, according to Sam Liccardo, District 3 Councilmember for
the city of San Jose. “San Jose is over 90% developed, which makes this goal quite a
challenge.” (Liccardo, 2012) Currently the city has 5.4 million square feet of LEED
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certified and “Build it Green” Green Point Rated Projects completed, with 44 million
square feet to go. (Green Vision Annual Report, 2011) An interesting fact from
Councilmember Liccardo was that 7% of all LEED certified buildings in the nation are in
San Jose. (Liccardo, 2012)
One of the most difficult goals to attain will be retrofitting and building 50 million
square feet of green buildings, according to Sam Liccardo, District 3 Councilmember for
the city of San Jose. “San Jose is over 90% developed, which makes this goal quite a
challenge..” (Liccardo, 2012) Currently the city has 5.4 million square feet of LEED
certified and “Build it Green” Green Point Rated Projects completed, with 44 million
square feet to go. (Green Vision Annual Report, 2011) An interesting fact from
Councilmember Liccardo was that 7% of all LEED certified buildings in the nation are in
San Jose. (Liccardo, 2012)
The final group of goals can be described as being “transit oriented.” Forty
percent of San Jose’s GHGs comes from transportation. (Green Vision Annual Report,
2011) One solution for reducing these emissions would be to bring more alternative
methods of transportation to the city. The city has partnered with the Valley Transit
Agency (VTA) to install Bus Rapid Transit (BRT) routes, support BART coming to San
Jose, add VTA routes and create more bike lanes. These new systems will cut the number
of car trips, thereby significantly lowering the GHG emissions coming from cars, while
also making San Jose a model of alternative transportation options. Fewer car trips should
also cut down on the cost of road repairs and lessen the number of traffic jams as more
people get out of their cars and take alternative methods of transportation.
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Source: http://greenvision.sanjoseca.gov

General Plan 2040
The Envision 2040 General Plan (GP) called on the community as a whole to
come up with a plan for the next 30 years of development in San Jose. A General Plan is
required by state law for all cities in California and is a way to “rationalize and
coordinate all of a community’s zones and project comprehensive and sustainable
patterns of future development.” (Christensen and Hogen-Esch, 2006) This goal was
achieved when the city unveiled the Envision 2040 General Plan. The plan is very
detailed and takes on the challenges of handling transportation development and
population growth. According to the General Plan, San Jose is supposed to have a
population increase greater than Oakland, San Francisco, and Fremont combined. The
anticipated population is 1,400,000 in the next ten years which will challenge the success
of the sustainability initiatives.
One solution to staying “green” while growing significantly in population is the
creation of Urban Villages (UV). San Jose is a very large city both in population and
physical size. The city stretches over 180 square miles with a population just shy of 1
279

million. The current development pattern includes both dense areas and suburban-style
neighborhoods. Sustainability and lower GHG emissions require an emphasis on density
and transit-oriented development, which is why the planners are projecting the creation of
urban villages. These urban villages will look very much like the current neighborhoods
of Willow Glen and Alameda-Rose Garden. Currently, urban dwellers prefer pedestrianoriented communities with dense residential patterns and walkable retail spaces. These
urban villages within the city will help to cut the demand for car trips, make walking,
biking, and mass transit more attractive, and result in reduced GHG emissions.
One goal of the 2040 General Plan is to “Design streets for people, not cars.”
(General Plan 2040, 2011) A strategy for achieving this goal is the creation of “Complete
Streets.” A complete street is “an effort to ensure that streets are friendly to pedestrians
and bicycles as well as to cars.” (Brown, 198) Since the car has been made affordable by
Henry Ford, it has become the main type of transportation for Americans. Many times
cities develop streets for cars only with narrow sidewalks and no bike lanes. This makes
areas less pedestrian friendly and affects the business and culture. Complete streets will
have lanes that are designated for public transit only, bike lanes that are highlighted with
paint, and legal auto speeds limits will be reduced to allow pedestrians to cross at
crosswalks safely. The people who will walk, bike or use public transit will free up the
roads for anyone who may need to use a car. A road that can be accessed by people
walking, biking, taking public transit and even driving can be celebrated as a complete
street.
Another goal of General Plan 2040 is to bring in more than 400,000 jobs. This
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would give the city an employment rate per household of 1.3 compared to the .8 it has
today. With more than 400,000 people expected to come to the city before 2020 it is
necessary to bring as many jobs to the city as possible to keep it a thriving economic hub.
The General Plan is a plan for a city of the future. This, combined with the Green
Vision, will help San Jose remain sustainable. The unknown part of these plans, however,
has turned out to be the budgetary impact. The city currently has a $160 million deficit.
With state and federal funding for transportation and sustainability projects disappearing,
how will San Jose continue to finance its Green Vision plan and meet its many goals?
Analysis
The plans that San Jose has created are very innovative and promising. Because
the city plans on becoming a green tech center and with a smart growth based General
Plan, San Jose could be known as one of the greenest cities in the world. The troubling
part is the lack of continued funds from the federal government. San Jose’s sustainabilityrelated grants will be expiring this year. San Jose cannot depend on local venture
capitalist money alone. It needs to secure more funding from investors around the globe,
as well as from state and federal funding to continue growing economically and
sustainably. If Measure B, a measure which is intended to balance the budget through city
pension reform passes, perhaps the city’s budget will be able to support future
sustainability projects.
GHG emissions have been identified by some scientists as detrimental to air
quality for humans and damaging to the environment. San Jose’s Green Vision and
General Plan have proposed strategies for lessening GHG emissions. Even if all the goals

281

cannot be achieved within the time parameters due to a lack of funding, the plans
themselves have value as examples of ways any city may become sustainable and
economically strong.

Budget
With funding from the Recovery and Reinvestment Act coming to an end, the city
will face challenges with financing the General Plan and Green Vision because the local
budget cannot support the projects. Venture capitalists are needed to invest in local
startups in order to keep the green business in San Jose. This will increase the chance that
a good number of them will be very successful and invent “the next big thing.”Also, San
Jose’s leaders need to continue to push California’s and the United States’ legislatures to
continue to provide funding which will help make San Jose a sustainable city. Grants
from the State and Department of Energy have helped the city in the past and should
continue to help the city moving forward.

Public Outreach
Even though San Jose is a big city it has addressed the challenges of sustainability
with an appropriate amount of community outreach. Many citizens who wanted to be
informed on the process of planning the city of the future and accepting Mayor Reed’s
Green Vision attended public meetings associated with the development of the plans.
Neighborhood groups, concerned citizens and environmentalists effectively helped with
shaping San Jose through the participatory meetings and later hearings. The result of this
alliance should be one that helps San Jose remain a great city to live in and work in. By
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law, San Jose will keep its citizens informed with any changes made to the General Plan
or Green Vision through its website, public meetings as the plans evolve, and hearings
during City Council meetings. This open communication will help with any decisions
that must be made on these issues in the future.
Conclusion
San Jose’s plans for the future for lowering GHG emissions and living sustainably
are important not only for San Jose but also for the world as a whole. With many
environmentalists believing that humanity is at a tipping point with the environment, it is
up to cities to take the lead on how to grow sustainably and “smart.” The Green Vision
and General Plan 2040 both lay out goals and visions of a future that is environmentally
friendly and economically viable. It is up to its leaders and citizens to ensure that these
dreams are not lost through loss of political will or budget shortfalls. San Jose can very
possibly model the future of the world.
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PlaNYC: New York City’s Climate Adaptation Policy
By
Kristi M. Blanchard
Introduction
The increase in global mean temperatures and rising sea levels, along with
changes in the Earth’s climate, present unique concerns and vulnerabilities for densely
populated urban areas, particularly coastal cities, which will disproportionately
experience the impacts of climate change. According to the New York State Energy
Research and Development Authority (NYSERDA) some of the risks associated with
climate change and higher temperatures include increasing incidence of heat stress
caused by more frequent and intense heat waves; increasing summer droughts and
extreme rainfall with potential to affect food production, natural ecosystems, and water
resources; and rising sea levels leading to exacerbated flooding in coastal areas.
(Rosenzweig, et al., 2011a, p. 6) Large urban cities, and to a greater extent, large urban
coastal cities, should be concerned with developing climate change adaptation strategies.
New York City is one such city taking the initiative to capitalize on its potential to adapt
to climate change impacts, and is leading the way with climate adaptation initiatives.
What is New York City’s climate adaptation plan, and what can local citizens do to work
in conjunction with the City’s plan in order to promote and further this goal?
Background
What is meant by climate change adaptation? The Intergovernmental Panel on
Climate Change (IPCC) (as cited by the Environmental Protection Agency (EPA), 2012a)
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defines adaptation, as it relates to climate change, as the "adjustment in natural or human
systems in response to actual or expected climatic stimuli or their effects, which
moderates harm or exploits beneficial opportunities." (EPA, 2012a) Offering a concise
definition of adaptation, NYSERDA defines climate change as, “Actions that take place
in response to a changing climate,” noting that actions can create either opportunities or
challenges. (Rosenzweig, et al., 2011a, p. 7) Further, the New York City Panel on
Climate Change (NPCC) in its report detailing New York City’s plans to adapt to the
changing climate, published in the Annals of the New York Academy of Sciences,
provides a more specific definition of adaptation as, “Actions that reduce the level of
physical, social, or economic impact of climate change and variability, or take advantages
of new opportunities emerging from climate change.” (Rosenzweig, et al., 2011b, p. 50)
With these definitions in mind, what actions does New York City’s climate adaptation
plan include to reduce the impacts of climate change on the City and its residents?
In 2006, as required by law under New York City Charter § 20, New York City
Mayor, Michael Bloomberg, established the Office of Long-Term Planning and
Sustainability (OLTPS) for the city. This section of the Mayor’s office is responsible for
managing cross-department environmental or infrastructure issues that arise, as well as
developing and implementing strategies to meet the long-term economic and social health
goals of the city. (NYC.gov, 2012)
Commenting on the responsibilities of big cities to reduce the impacts of climate
change and the unique challenges climate change creates for large coastal cities, Adam
Freed, the Deputy Director of the New York City Mayor’s OLTPS, stated, “Cities

286

represent 75 to 80 percent of the global greenhouse gas emissions. Many of the world's
densest cities are located on coastal areas that are susceptible to the urban heat island
effect and sea level rise. So, it is imperative that we take proactive steps to combat
climate change.” (Rettew, 2010) Freed further demonstrated the specific and significant
climate change vulnerabilities, risks, and impacts for New York City resulting from sea
level rise. In his testimony before the United States Senate Committee on Energy and
Natural Resources, Freed commented, “The New York City Panel on Climate
Change…projects that the city’s sea levels could rise by more than two feet by midcentury and by as much as four and a half feet by 2100…significantly increase[ing] the
size of our flood zones and lead[ing] to greater impacts in areas subject to flooding.”
(Freed, 2012, p. 1) On Earth Day 2007 Mayor Bloomberg released New York City’s
climate adaptation plan, PlaNYC, which outlined ten major goals and featured 127
initiatives to address the City’s long-term economic, environmental, and social health
goals, in the midst of challenges raised by aging infrastructure and climate change.
PlaNYC has since been updated in 2011, reflecting 132 initiatives and more than 400
specific milestones for December 31, 2013. Under the stewardship of the OLTPS,
PlaNYC is a collaboration of over twenty-five agencies working together to develop and
implement strategies to achieve the vision of a greener, more sustainable New York City.
PlaNYC’s overarching goals are to prepare New York City for an anticipated increased
population growth of approximately one million more residents over the next twenty
years, enhance the quality of life for all New York residents, strengthen the city’s
economy, and implement proactive measures to combat climate change by 2030.
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(NYC.gov, 2012i) Most of the efforts of PlaNYC are focused on reducing the City’s
GHG emissions by 30% by 2030.
PlaNYC’s major goals for achieving a greener, greater New York include the
following:


Housing and Neighborhoods—“Creat[ing] homes for almost a million more New
Yorkers while making housing and neighborhoods more affordable and
sustainable;”



Parks and Public Space—“Ensur[ing] all New Yorkers live within a 10-minute
walk of a park;”



Brownfields—“Clean[ing] up all contaminated land in New York City;”



Waterways—“Improv[ing] the quality of [the City’s] waterways to increase
opportunities for recreation and restore coastal ecosystems;”



Water Supply—“Ensur[ing] the high quality and reliability of [the City’s] water
supply system;”



Transportation—“Expand[ing] sustainable transportation choices and
ensur[ing] the reliability and high quality of [the City’s] transportation network;”



Energy—“Reduc[ing] energy consumption and mak[ing] [the City’s] energy
systems cleaner and more reliable;”



Air Quality—“Achiev[ing] the cleanest air quality of any big U.S. city;”



Solid Waste—“Divert[ing] 75% of [the City’s] solid waste from landfills; and



Climate Change—“Reduc[ing] greenhouse gas emissions by more than 30%
[and] increas[ing] the resilience of [the City’s] communities, natural systems,
and infrastructure to climate risks.” (City of New York, Office of the Mayor,
2011, p. 15)

While all areas of PlaNYC are important to the success of New York City’s
integrated climate adaptation plan, with many initiatives having cross-goal
impacts, the discussion that follows will focus on four of PlaNYC’s goals and the
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related initiatives most pertinent to New York City’s climate change adaptation
plan, 1) Energy, 2) Transportation, 3) Air Quality, and 4) Climate Change.
Energy
PlaNYC’s focus to build a greener, greater New York City includes the goal of
“reducing energy consumption and making the City’s energy supply cleaner, more
affordable, and more reliable,” and incorporates seventeen initiatives specifically
designed to assist with achieving this goal (City of New York, Office of the Mayor, 2011,
p. 105) At the heart of the strategy to improve the City’s energy system is a goal to
reduce energy consumption in existing buildings, which currently account for 75% of the
City’s GHG emissions and 85% of the City’s water use. (City of New York, Office of the
Mayor, 2011, p. 168) The plan’s initiatives to clean its supply of heating fuels and
electricity includes eliminating the use of residual oil—“a viscous fuel that is nearly as
dirty as coal”—which will require increasing the natural gas pipeline capacity to the city
and extensive upgrades to the local gas distribution system. (City of New York, Office of
the Mayor, 2011, p. 104) While the City already boasts an electrical supply cleaner than
the national average, due to the City’s access to nuclear and hydroelectric power, and
relatively clean natural-gas power generation, the City also plans to retrofit its older
power plants to achieve greater energy efficiencies. In addition, the City “encourage[s]
investments in cogeneration, renewable power, and expanded transmission lines.” (City
of New York, Office of the Mayor, 2011, p. 104) The combined benefits of the City’s
energy efficiency efforts and initiatives are “expected to reduce annual citywide [GHG]
emissions by 4.5 million metric tons of CO2e by 2030, which is equivalent to nearly 7.5
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percent of citywide 2005 baseline emissions.” (NYC.gov, 2012, Greener, greater
buildings plan) PlaNYC’s energy efficiency component also includes initiatives such as
the Greener, Greater Buildings Plan, which introduces various green regulations for both
private and public sector buildings, as well as financing and incentive opportunities,
designed to increase the energy efficiency of existing buildings.
Transportation
New York City’s transportation system is an essential part of the City’s economy
and culture, shaping the City’s growth and prosperity. (Rosenzweig, et al., 2011b) While
New York City has benefited from billions of dollars spent on past investments in its
bridges, tunnels, roads and subways, in order to ensure the support of a growing economy
now and for the future, the City must demonstrate a similar commitment to maintain and
expand its transportation assets. (NYC.gov, 2012k) New York City recognizes the need
to, and is actively taking steps to, manage its transportation infrastructure to ensure its
highest return on investment. PlaNYC’s transportation goal is to “expand sustainable
transportation choices and ensure the reliability and high quality of [its] transportation
network.” (NYC.gov, 2012k) As part of the aggressive overall goal to reduce GHG
emissions by 30% from 2005 levels by 2030, the transportation goals within PlaNYC
would reduce “the City’s transportation emissions, which currently account for 22% of
New York City’s total greenhouse gas emissions, by 44% by 2030.” (City of New York,
Office of the Mayor, 2010, p. 2)
PlaNYC includes strategies that focus on the City’s key transportation needs:
“handling increased demand from population and job growth; optimizing the speed,
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safety, reliability and comfort across modes; and managing the flow of goods into, out of,
and around the City.” (NYC.gov, 2012k) The Transportation plan seeks to provide New
Yorkers with more sustainable transportation options. As public transportation,
bicycling, and walking are critical elements of the City’s sustainable transportation
system, PlaNYC includes improved and expanded bus, subway, and commuter rail
service, expanded ferry service, and enhanced bicycle and pedestrian safety and
convenience. (City of New York, Office of the Mayor, 2011, p. 151)
In addition to using fewer vehicles, the City can also increase its sustainability by
making existing vehicles more efficient. Initiatives within the transportation sector of
PlaNYC also include retrofitting ferries to use cleaner fuel and Drive Electric NYC.
Drive Electric NYC is a project of the New York City Mayor’s Office and is an effort to
make it easier for New Yorkers choosing to own a car to buy electric vehicles, which
“create less noise, air, and climate pollution.” (NYC.gov, 2012a) For New Yorkers that
require an automobile for their mobility needs, electric vehicles can offer an
improvement over gasoline vehicles, reducing both urban pollution and GHG emissions,
and at the same time help meet the City’s PlaNYC targets. (NYC.gov, 2012c) Further,
under Drive Electric NYC, the City has invested in electric vehicles for use by its Police,
Transportation, Fire, Sanitation, Environmental Protection, and Parks Departments. The
City is also engaged in efforts to facilitate publically available charging stations, and
collaborating with other cities such as Philadelphia and Boston to share information and
resources. (NYC.gov, 2012c)
Air Quality
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In 1997, the EPA modified the National Ambient Air Quality Standards
(NAAQS) in accord with the Clean Air Act (CAA) and put into effect the PM2.5
standards. PM refers to particulate matter, and particles with less than 2.5 micrometers in
diameter (PM2.5) are referred to as fine particles, which are believed to pose the greatest
health risks since, because of their small size, they can lodge deeply into the lungs. (EPA,
2012b) Currently, New York City fails to meet the Federal standards for ozone and fine
particles (PM2.5 standards), while many communities within the City also experience
pollution at significantly higher levels than the citywide average. (NYC.gov, 2012b) With
air pollution, the most significant environmental threat New York City faces, contributing
to approximately 6% of annual deaths in the City each year, PlaNYC’s goal of
“achiev[ing] the cleanest air quality of any big U.S. city” is paramount. (City of New
York, Office of the Mayor, 2011, p. 15) PlaNYC’s strategies and initiatives for reduction
of emissions related to the Energy sector, including the Greener, Greater Buildings Plan,
will reduce emissions from the City’s buildings through the enactment and regulation of
building codes, and associated penalties for non-compliance; phasing out dirty methods
of heating; utilization of green, clean building materials; and the enactment of legislation
for the implementation of financing and credit incentives. In addition, PlaNYC’s
aggressive plans under the Transportation sector, to “reduce emissions from cars, trucks,
and buses by promoting fuel efficiency, cleaner fuels, and cleaner or upgraded engines,”
and applying similar emissions reduction strategies to ferries and planes, are expected to
accelerate the air quality improvements needed for New York City to achieve the cleanest
air quality of any big U.S. city. (NYC.gov, 2012b)
Climate Change
292

PlaNYC’s Climate Change plan has two overall goals: to “reduce greenhouse gas
emissions by more than 30%” from 2005 levels by 2030, and to “increase the resilience
of New York City’s communities, natural systems, and infrastructure to climate risks.”
(City of New York, Office of the Mayor, 2011, p. 150) Under PlaNYC, the City’s
Climate Change plan also includes a focus on “assessing vulnerabilities and risks from
climate change, increasing the resilience of the City’s built and natural environments,
protecting public health from the effects of climate change, increasing the City’s
preparedness for extreme climate events, and creating resilient communities through
public information and outreach.” (City of New York, Office of the Mayor, 2011, p. 151)
PlaNYC’s combined initiatives under the Climate Change plan include efforts previously
discussed with respect to Energy, Transportation, and Air Quality, but it also includes
plans in the areas mentioned at the outset within PlaNYC’s ten goals in the areas of
Housing and Neighborhoods, Parks and Public Space, Waterways, and Solid Waste. (City
of New York, Office of the Mayor, 2011, p. 15)
PlaNYC’s Housing and Neighborhoods plan will direct new development to areas
well-served by transit, effectively reducing reliance on cars. (City of New York, Office of
the Mayor, 2011, p. 150) In addition, the Parks and Public Space plan relies on the One
MillionTreesNYC public outreach initiative to create a network of green corridors, and
thereby reduce GHG emissions, helping to “combat the urban heat island effect, and
enhance storm water management.” (City of New York, Office of the Mayor, 2011, p.
151) The Waterways plan will increase the City’s ability to capture and retain storm
water—made possible by the Green Infrastructure Plan—which will require capital
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investments in the City’s wastewater treatment plants and sewer systems. (City of New
York, Office of the Mayor, 2011, p. 151) Lastly, the Solid Waste plan will make the
waste management system more efficient, and reduce the amount of garbage exported to
landfills, thereby reducing harmful GHG emissions of methane. Together these two
measures within the solid waste plan are expected to reduce GHG emissions by 2%. (City
of New York, Office of the Mayor, 2011, p. 151)
Legal Issues
As previously stated, PlaNYC was the result of a collaboration of over twentyfive agencies (e.g., the OLTPS, NPCC, the New York City Climate Change Adaptation
Task Force, NYSERDA, and ClimAID), but PlaNYC also combined efforts and feedback
from other various “government agencies, civic organizations, academic specialists,
community groups, consultants, fellows, interns, organized labor and private sector,
elected officials, and thousands of New Yorkers.” (City of New York, Office of the
Mayor, 2011, p. 199)
In addition to establishing the OLTPS in 2006 under New York City Charter § 20,
in 2008, Bloomberg, established the Climate Change Adaptation Task Force (Task
Force)—one of the 127 initiatives under PlaNYC—to “develop adaptation strategies to
secure the City's infrastructure from the effects of climate change” (NYC Office of the
Mayor, 2008). The Task Force is made up of “City and State agencies, authorities and
private companies that operate, maintain, or control critical infrastructure in New York
City.” (City of New York, Office of the Mayor, 2008) At the same time, the New York
City Panel on Climate Change (NPCC) was created to advise New York City on climate
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change, as well as develop tools to assist the City’s Task Force. Commenting on the
commission of the NPCC and its benefits, Bloomberg stated, “The projections developed
by the NPCC will be used by our Adaptation Task Force to create a plan to protect the
City’s critical infrastructure and will inform other City efforts to adapt to climate
change.” (NYC publishes plans, 2010) On February 17, 2009, the NPCC released it first
report (with full findings later announced in 2011 in the Annals of the New York City
Academy of Sciences), Climate Change Adaptation in New York City: Building a Risk
Management Response, detailing climate change projections for New York City, which
was the most detailed climate risk information for any major city in the world.
(Bloomberg, Sachs, and Small, 2010)
In August 2009, New York Governor David A. Paterson signed Executive Order
24 establishing the goal of reducing greenhouse gas (GHG) emissions from all New York
sources to 80 percent below 1990 levels by 2050. Executive Order 24 also created the
New York State Climate Action Council (CAC). The purpose of the CAC is to assist
New York in identifying the best opportunities to mitigate and adapt to climate change,
reduce costs associated with climate change activities, and foster economic growth in
New York. (CAC, 2012) Under Executive Order 24, the CAC was given the directive to
prepare a Climate Action Plan, which would access how all of New York’s economic
sectors can reduce GHG emissions and adapt to climate change, and to do so in such a
way as to support New York City’s goals for a clean energy economy under PlaNYC.
(DEC.NY.gov, 2012)
The OLTPS has worked with the City Council to pass the Greener, Greater
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Buildings Plan and create the Green Codes Task Force, which developed 111 specific
proposals for sustainable improvements to New York City’s codes. In addition, in
December 2009, Mayor Bloomberg signed into law four legislative components of the
Greener, Greater Buildings Plan: New York City Energy Code Local Law 85,
Benchmarking-Local Law 84, Energy Audits and Retro-commissioning-Local Law 87,
and Lighting Upgrades and Sub-metering-Local Law 88. These four laws make up “the
most comprehensive set of efficiency laws in the nation.” (NYC.gov, 2012e) As a whole,
“these laws remove a loophole in the energy code to ensure that it applies to all
construction projects, require annual energy efficiency benchmarking that will be
disclosed to the public, and mandate a set of cost-effective energy efficiency upgrades
and evaluations of the City’s largest buildings, both public and private.” (NYC.gov,
2012e)
Analysis
Taking a look at PlaNYC’s achievements thus far, it is clear to see that the
dynamic, adaptive nature of the plan is yielding positive, successful results. Beginning
with the Energy sector, in 2009, as part of the City’s energy initiatives, sixty-four
interested responses were received to the City’s renewable energy request for expressions
in interest, and 260 energy efficiency projects on City government buildings were either
completed or in the pipeline. (ICLEI, 2012) In 2010, the Greener, Greater Buildings Plan
was enacted into law, requiring energy efficiency upgrades in all large buildings; and
eighty-six energy efficiency projects were completed as part of the plan to reduce City
government energy use 30% by 2017. (ICLEI, 2012)
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In the Transportation sector, in 2009, thirty-one state-of-good repair projects
began, leveraging $261 million in Federal stimulus funding; 22% of the yellow taxi fleet
was converted to hybrid vehicles; 200 miles of bike lanes and over 2,000 new bike racks
were installed; and 76,751 City parking placards were reduced. (ICLEI, 2012) In 2010,
nineteen re-zonings were approved focusing development in areas well-served by transit;
an additional 200 miles of bicycle lanes were installed and bike access laws were
enacted; Times Square, Herald Square, and Madison Square were transformed into
pedestrian-friendly plazas; and an additional 25% of the yellow taxi fleet was converted
to hybrid vehicles. (ICLEI, 2012)
In 2009, in addition to crossover achievements from the Energy and
Transportation sectors, achievements in the Air Quality sector included, a savings of 327
tons of NOx per year due to retrofits to the Staten Island Ferry fleet; and legislation was
enacted to significantly decrease school bus pollution to protect children and drivers.
(ICLEL, 2012) Achievements in 2010 included, the planting of 319,054 trees under
MilliontreesNYC, and the opening of 113 schoolyards to playground sites by April 2010;
a 9% decrease in citywide carbon emissions due to cleaner power generation and less
sulfur hexafluoride release; and the Clean Air School Bus law, requiring the installation
of interior air quality controls on the entire school bus fleet. (ICLEI, 2012)
The Climate Change sector identified a need for a 42% citywide target for
initiated or proposed GHG reductions; and in 2010 the Task Force completed an
assessment of climate change impacts on the City’s critical infrastructure. (ICLEI, 2012)
While these successes demonstrate progress in achieving New York City’s goals under
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PlaNYC, more is needed. Public outreach efforts, which combine the efforts of New
York City’s government and initiatives under PlaNYC with New York City residents, are
also imperative to the City’s climate adaptation efforts in response to climate change.
Public Outreach will be discussed below.
Budgetary Impacts
New York City’s geographical location as a coastal city ensures that the most
expensive impacts of climate change that the city will face will be along its coastal areas
where the city’s infrastructure is most concentrated. The NPCC report, Responding to
Climate Change in New York State: The ClimAID Integrated Assessment for Effective
Climate Change Adaptation in New York State, which identifies significant costs of
climate change and specific needs for adaptation for New York City, estimates the
climate costs for New York City may approach $10 billion annually by midcentury
(2050) if the City does not invest in adaptation efforts for identified key sectors.
(Rosenzweig, et al., 2011b) The key sectors identified and evaluated in the NPCC report
include water resources, coastal zones, transportation, agriculture, ecosystems, energy,
communications, and public health. While the NPCC report concludes that all of the
eight sectors will have significant additional costs from climate change, particularly
without adaptation, the NPCC identifies transportation, with its extensive capital
infrastructure, as one sector that will require the most adaptations. (Rosenzweig, et al.,
2011b)
According to the NPCC, “[t]he transportation sector may have the highest climate
change impacts in New York State among the sectors studied, and also the highest
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adaptation costs.” (Rosenzweig, et al., 2011b, p. 132) Annual incremental impact costs of
climate change at mid-century (2050), without adaptation, are estimated between $100170M. Alternatively, the NPCC estimates annual incremental adaptation costs at $290M,
and benefits at $1,160M, of climate change at mid-century (2050). (Rosenzweig, et al.,
2011b) While the costs associated with climate adaptation efforts are high, the research
by the NPCC identifying the benefits, which are higher than the costs, favors the
implementation of climate change adaptation efforts.
The NPCC also identified energy as an important sector where there “could be
large costs from climate change if ongoing improvements in system reliability are not
implemented as part of regular and substantial investment.” (Rosenzweig, et al., 2011b, p.
132) While regular investments are typically made in the energy sector, as part of normal
maintenance to ensure system reliability, the NPCC also expects that climate change
impacts will require increased costs. In addition, “game-changing policy measures such
as impacts on demand from a carbon tax (either directly or via cap and trade)” may
further affect the city’s investments in the energy sector. (Rosenzweig, et al., 2011b, p.
132) Annual incremental impact costs of climate change at mid-century (2050), without
adaptation, are estimated between $37-73M. Alternatively, the NPCC estimates annual
incremental adaptation costs at $19M, and benefits at $76M, of climate change at midcentury (2050). (Rosenzweig, et al., 2011b)
Reducing energy consumption in existing buildings is the most cost-effective way
for New York City to reduce GHG emissions, since 85% of the existing buildings in the
city already exist and will exist in 2030. In addition to saving money and energy, the
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building energy efficiency improvements will also create skilled, local jobs. (City of New
York, Office of the Mayor, 2011, p. 104) With a focus primarily on 16,000 of the city’s
largest properties—constituting “roughly half of citywide square footage and 45 percent
of citywide GHG emissions,” the Greener, Greater Buildings Plan is expected to reduce
the City’s emissions by almost five percent, which will result in a citywide reduction of
energy costs by $700 million annually by 2030, and create roughly 17,800 constructionrelated jobs over a ten year period. (NYC.gov, 2012e)
To assist with achieving the goals within the Air Quality and Transportations
sectors of PlaNYC, as well as the costs associated therewith, New York City will seek
“Federal legislation to explicitly allow state and local governments to provide incentives
for fuel-efficient vehicles,” and “use federal funding to continue diverting diesel vehicles
to cleaner fuel sources.” (NYC.gov, 2012b)
Public Outreach
New York City has implemented four specific public outreach initiatives,
GreeNYC; Greener, Greater Communities; MillionTreesNYC; and NYC Service, to
involve residents and businesses in PlaNYC. These four areas of public outreach will be
discussed below.
GreeNYC
GreeNYC is the public outreach arm of PlaNYC, and is an initiative to “educate,
engage, and mobilize New Yorkers to rise to the challenges of reducing their energy use,
living a more sustainable lifestyle, and shrinking the citywide carbon footprint.”
(NYC.gov, 2012h) Its mission is to encourage New York City residents to adopt
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sustainable practices in their daily lives, urging individuals and households to take
actions that further the city’s sustainability goals. GreeNYC’s public education and
engagement campaigns aim to present a compelling case—through simple, actionoriented messages—for behavioral changes at the individual level. (NYC.gov, 2012h)
For example, the GreeNYC website provides tips for individuals to use when they are at
home, at work, or on the go. Simple tips for the home include water and energy saving
actions such as running a full dishwasher and choosing the air-dry setting; while work
tips include taking advantage of natural light when possible, avoiding unnecessary energy
use by keeping the lights off; and tips for on the go promote the use of the city’s over 620
miles of bike lanes, encouraging residents to take advantage of these. (NYC.gov, 2012h)
According to OLTPS’ Freed, GreeNYC’s efforts also have the added benefit of “helping
New Yorkers save money while they reduce their carbon emissions and make NYC a
healthier place to live.” (Rettew, 2010)
MilliontreesNYC
MilliontreesNYC is one of the 132 PlaNYC initiatives, and is a citywide, publicprivate program with the ambitious goal of planting and caring for one million new trees
across the City's five boroughs over the next decade. (“About MilliontreesNYC,” 2012)
By planting one million trees, New York City can increase its urban forest—the City’s
most valuable environmental asset—by 20%. Under the MilliontreesNYC initiative, the
City will plant 70% of trees in parks and other public spaces, while private organizations,
homeowners, and community organizations will plant the other 30%. (“About
MilliontreesNYC,” 2012)
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Greener, Greater Communities
Greener, Greater Communities will connect New Yorkers to each other and to
numerous existing city, state, and federal programs in seven priority areas: energy
efficiency, public space creation, park stewardship, storm water management, air quality
improvement, and landfill diversion, in order to create a greener, greater New York City.
(NYC.gov, 2012f) In addition, the City will launch an online platform, “Change by Us,”
to empower New Yorkers to self-organize around issues that matter to them.
NYC Service
NYC Service was launched by Bloomberg in April 2009, and was tasked with
setting a new standard for developing innovative ways for New York City to tap into the
power of its people for assistance in tackling the City’s most pressing challenges. NYC
Service oversees more than 38 innovative initiatives aimed at achieving three overarching
goals: “making New York City the easiest place in the world to volunteer, targeting
volunteers to address the City’s greatest needs, and promoting service as a core part of
what it means to be a citizen of the greatest City in the world.” (NYC.gov, 2012g)
Conclusion
Recognizing that additional research on climate change—including its potential
vulnerabilities, risks, and impacts—were and are necessary given the challenges arising
from the evolutionary nature of climate change, and that all solutions to address climate
change might not be available at the time the plan was launched, PlaNYC was designed
as a dynamic plan to respond to climate change. It was released in 2009, and
subsequently updated in 2011, and the plan will undoubtedly require additional changes
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to continue to adapt to the impacts of climate change, and successfully address the
corollary vulnerabilities and risks the City faces with achievable and sustainable
solutions.
However, for New York City to continue to achieve its goals and make
improvements in its infrastructure, and support a sustainable future for its residents,
PlaNYC and the city’s government will require continued involvement of its residents
through active support of the plans initiatives, and the organization and engagement of
invested individuals and households in actions that further the City’s sustainability goals.
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